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PUBLIC NOTICES 


PUBLIC NOTICES 





he Director - General, 


India Store Department, Branch 
No. 15, Belvedere-road, Lambeth, 8.E. 1 
invites TENDERS for :- 
25 TONS ROLLED STEEL JOISTS. 
Tenders due on the 28tm September, 1926 
specifications and forms of Tender obtainable from 
the above at a fee of 58. per set, which will not be 
returnable. 35 


Assistant Engineers (10) 
REOU TIRED by t 2 20T ERNMENT 
of NIGERIA for the PUBLIC WORKS 
DEPARTMENT for two tours of not less 
than 12 nor more than 18 months’ service in the first 
instance. Subject to satisfactory service, the officers 
appointed will be eligible at the exriration of three 
years’ service for confirmation in the permanent and 
pensionable establishment. Salary £480, rising to 
£920 a year. Outfit allowance of £60 on first appoint- 
ment Free quarters and passages and liberal leave 
on full salary. Candidates, preferably between 25 and 
“) years of age, unmarried, must have passed the 
examination for A.M.LC.EB. or possess a degree in 
civil engineering recognised by the Institution as 
exempting from Parts “A” and “B” of the 
examination. They must have had proper technical 
training and preferably have had not less than two 
years’ subsequent experience on large engineering or 
municipal worka, Candidates possessing other civil 
engineering qualifications may apply.—Applications 
should be made at once by letter, stating age, 
qualifications and experience, also whether married 
or single, to the CROWN AGENTS FOR THE 
COLONIES, 4. Millbank, Westminster, London, 
8.W. 1, quoting M/14485. 3526 


ee British Guiana. 
MAYOR AND TOWN COUNCIL OF 
ONT MENT WN 
APPO NT OF CITY 
ENGINEER. 


APPLICATIONS are INVITED by the Mayor ana 
Town Council of Georgetown for the ” .PPOINTMEN 
of CITY ENGINEER of GEORGETOWN, a city with 
population 55,000 and area of approximately 24 square 
miles 

Candidates must be Chartered Civil Engineers or 
Members or Associate Members of the Inatitution of 
Civil Engineers, or have obtained the Testamur of 
the Institution of Municipal and County Engineers, 
and have wide experience In the designing and carry 
ing out of works, especially waterworks. sewerage and 
sewage disposal (pumps being operated by electricity). 
surface drainage, and construction of streeta;: expe- 
rience infreinforced concrete construction is desirable 

Special consideration will be given to applications 
of candidates with an Honour Dezree in Engineering. 

No candidate will be considered unless he ix over 
30 and under 45 years of age on Ist October, 1926. 

The salary offered by the Council is £1200 per 
annum, with annual increment after the second year 
of £50 per annum until the salary reaches £1350 per 
annum. A motor car will be provided and main- 
tained. 

!- The successful con titote will be appointed on two 
years’ probation and will be required to reside at the 
waterworks in the%new residence, for which he will 
pay a rental of £100 per annum, to devote the whole 
Gethis time to the duties of the office, and not to 
engage in private practice or any other duty or 
employment 

'. The appointment and dismissal of City Engineer 
are according to law made by the Council subject to 
the concurrence of the Governor-in-Council of the 
Colony. 

The appointee will be entitled under the Council's 
leave regulations to 3 months’ vacation leave on full 
pay for every completed 3 years of service, and the 
—— may award a pension for satisfactory long 
service. 








successful applicant will be required to pass 
satisfactorily a medical examination before assuming 
office, and i - in the Colony on or about the Ist 
December, 19 

By law the City Engineer is required to give 
oouey by himself and two sureties jointly and 
severally in a sum to be determined by the Council 
for the true and faithful performance of his duties 
and for the due and punctual accounting for and 
payment of all moneys received oz, =. The Council 
bas determined that sum to be £625 

Applications must estate age, experience and 
qualifications and be accompanied by not more on 
four recent testimonials from some recognised ¢ 
neering authority and Borough or other Municipal 
Corporation. 

a applications should be addressed to the TOWN 
CL . Town Hall, Georgetown, Demerara, British 
poe care of the CROWN AGENTS Bg — THE 
COLONIES, 4, Millbank, Tondon, 8.W. 1, not later 
than 15th October, 1926, and envelopes od ip 
top left-hand corner *‘ City Engineer, Georgetown, 
British Gulana.” $527 





( thelsea Polytechnic, 
J MANRESA-ROAD, CHELSEA, 8.W. 3. 


SPECIAL CLASSES IN ENGINEERING 
METALLURGY. 


Tn addition to the Courses in General Metallurgy. 
arrangements have been made for Special Courses of 
lectures and Practical Work : 

(\) Engineering Metallurgy Syllabus arranged 
to cover the syllabus of the Institution 
of Mechanical Engineers’ Associateship 
Examination in 5 -~~wa 

(n) Heat Treatment of Meta’ 

©) Testing and Mechanical Working of Metals. 

The above classes are suitable for Engineers, 
Consultants, Engineering Students, Works Metal. 
lurgiste. 

COURSES BEGIN 20th SEPTEMBER, 1026. 

Full details on application. 

Tels., 0899 and 8007 Kensington. 3544 





NORTHERN POLYTECHNIC, 
HOLLOWAY, London, N. 7. 


8. CLAY, B.A., DSe. 
COMPLETE COURSES IN THE DESIGN 
OF STRUCTURAL STEEL AND  REIN- 
FORCED CONCRETE STRUCTURES. 

Mathematics, Mechanics, Materials. 


PriscipaL :-—REG. 


NEW._TERM SEPTEMBER 27x, 1926. 
Fees— £1 10s. per course per session. 





Head of Department, T. P. Benxert, F.R. L B.A 


(J. A. AITON., 





The Engineer 


——.g 
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ortsmouth Municipal College. 
Full-time Day Cow in PHING of tee. 
CIVIL, and ELECTRICAL ENGINEERING of 
three, or four years’ duration are available "ts 
preparation for the Diploma or Associate Membershi 
Examinations of the Professional Institutions an 
for the B.Sc. Engineering Degree of the London 
University. 
The College laboratories and workshops are well 
equipped with experimental plant and apparatus, 
including Steam Turbine Generators, Coal and Oil- 
fired Boilers, &c., an excellent assortment of Standard 
Testing Appliances and Modern Machine Tools. 
Session now commencing. 
For further particulars and copy of the College 
pesepectas apply to the SECRETARY. 
9.9.26. 


v.9.9.2 


3532 





he University of Sheffield. 
SESSION 1926-27. 
Sm Tb. HADOW, 


DEPARTMENTS OF MECHANICAL, ELEC. 
TRICAL, AND CIVIL ENGINEERING, 
METALLURGY, MINING, FUEL TECH- 
NOLOGY, AND GLASS TECHNOLOGY. 

The Courses in the above Departments extend over 


three or four years and prepare students to become 
specialists in one or other of these branches of Applied 


LECTURE COURSES in all the Departments 

are supplemented by Practical Training in Labora- 

tories and Workshops, which are fully equipped for 

the purpose of advanced scientific teaching. investiga- 

tion and research. 

Part-time Courses are arranged for students who 
to take special portions of any of the regular 


Vice-Chancellor : C.B.E., 


desire to 


Courses. 

in Mi Mining Engineering and in certain of the ne ay 
in and Electrical Engineering. and 
Glass Technology. 3 4A are made to enable 
students. who come to the University from works 0: 
collieries to take six months" Courses of study at the 
University and six months’ practice at the works or 
colliery each year for a period of four years. During 
the first year such students should spend three terms 
at the University. 
‘ ag epeeeue COURSES commence OCTOBER 
th, . 
The TECHNICAL LABORATORY COURSES com- 

BER 28th, 1926. 


mence PTEM 
For details of the Courses and for particulars 











of the Associateships. Diplomas, and 
Certificates awarded on their ion 
application should be me % 
. GIBBONS, 
3023 Registrar. 








The Institution of Structural 


ENGINEERS 
The first Te te COMMITTE MEETING 
of the new be he! on OCTOBER 6th, 
cea intending Sr Se pot their applica- 
ns lore 4th October. Syllabus and full par 
from the me 


G. KIDD 
Seoratary “ ‘oe + institution 
10, Upper Belgrave-street, 5.W. 59 


he Institution of Structural 
MODIFIED EXAMINGrION FOR ASSOCIATE- 
MEMBERSHIP. 


A NOpIraED Lele sp for ASSOCIATE- 
MEMBERSHIP for candidates of, ont over 25 years 
= . --y  * at least 10 years’ (inelad- 

time in apprenticeship or articles) is 
HELD QUARTERLY. consists of an examina- 
tion in Design worked privately by the candidate in 
the course of his practice at home. The NEXT 
| sa will ert pease on 18th SEPTEMBER 

pers posted on she 3 entries must be in 
= Pisth September byiisbus and full particulars 


from the unders 
MAURICE G. KIDDY. 
Secretary sg the Institution. 
10, Upper Belgrave-street, 8.W. 135 








Bombay, Baroda and Central 
‘DIA RAILWAY Sourest 

The Directors are prepared up to Noop 
op Friday, ist October. TENDERS f + the SUPPLY 


w~ yy TICKETS. 
enters, must be made on forms, copies of which, 
with om, can btained at these offices on 
payment of 108. each (which will not be returned). 
e Directors do not bind themselves to accept the 
lowest or any Tender. 
8. G. 8. YOUNG, 


Secretary. 
Offices : The Whife Mansion, 
91, Petty France, 8.W. 
15th September, 1926. 3568 


Madras and Southern 


he 
b by MAHRATTA RAILWAY COMPANY, Limited, 

acki 6 Westminster, 8.W. 1 
eee a 


FOUR 12ft. ~ CLEAR DECK SPANS (approx. 
weight 150 
SIX 60ft. “LESS ‘DECK SPANS (approx 


150 tons 
Tenders are "ane in on Tuesday, 12th October, 1926, 
by 10.30 a.m. Tender forms ob Able at above 
address ; fee One Guinea, which is not returnable. 
Directors do not bind themselves to aces bed 


loaelt or any Tender 








. weight 


dministrative County of 


LO 
BLACKWALL fxn ROTHERHITHE TUNNELS, 
AVENGING, &c. 

The London County Council invites TENDERS for 
the REMOVAL and DISPOSAL of SLOP and REFUSE 
from, and the SUPPLY and DELIVERY of HOGGIN 
and SAND to, BLACKWALL and ROTHERHITHE 
TUNNELS during the twleve months commencing 
20th December, 1926. 

Persons desiring to submit Tenders mar procure a 
form of Tender on application to the Chief Engineer 
of the Council, at the Old County Hall, Spring- 
gardens, 8.W.1. No Tender received after 4 p.m. on 
Monday. 1lith October, 1926, will be considered. 

» The contractor will be bound to observe the pro 

visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 

of contaget and in the “ London County Council 

Garett 

The Council does not bind itself to accept the lowest 


or any Tender. 
MONTAGU H. COX, 
3557 Clerk of the London Coanty Council. 





Belper Urban District 


Council. 
CONTRACT NO. 2 


The Belper Urban District Council invite TENDERS 
from contractors for LAYING about 1100 YARDS of 
Sin. WATER MAIN from Bessyloan Reservoir to 
Heage Boundary at Belper 

Pian and specification may be seen and particulars 
obtained from the Consulting Engineers. Messrs. G. 
and F. W. Hodson, M. Inst. C.E., Bank Chambers, 
Loughborough, on deposit of £5 bs., which will be 
refunded to bona fide tenderers on return of the 
documents. Plans may also be seen at the Council 
Offices, Belper. 

Tenders, on the form supplied, to be sent to the 
weaeutgnse not later than Saturday, 2nd October, 
1926 

The Counci! do not bind themselves to accept the 
lowest or any Tender. 

Dated 9th September, 1926 

J. PERCY R. PYM, 
Clerk to the ¢ -- Ss. 

Belper. 





(ity of Liverpool. 

“ITY ENGINEER'S DEPARTMENT 
PNEUMATIC CRUDE SEWAGE EJECTORS AND 
ELECTRICALLY DRIVEN AIF COMPRESSORS 

Corporation are prepared to receive TENDERS 
for the SUPPLY, DELIVERY, and ag pa at the 
ge Farm, Farakerley, Liverpool. of : 

2 NEW COMPLETE SETS of PNEUMATIO 
CRUDE SEWAGE EJECTORS and ELEC 
TRICALLY DRIVEN AIR COMPRESSORS 

Form of Tender will be forwarded upon receipt of 

application in writing to 
City Engineer, 
Municipal Buildings, Dale-street, Liverpool. 
Tenders must be sealed and endorsed in accordance 
with the instructions given on the form of Tender and 
must be forwarded through the post, addressed to 
he Town Clerk, 
Municipal Buildings, Liverpool. 
Latest time and date for receipt of Tenders Ten 
o'clock a.m. on Tuesday, wit 5th October, 1926 
4 WALTER MOON, 
Town Clerk 
@ 16th September, 1926. 3525 





~y ° 
(J reat Southern Railways. 
STEEL tai, AND PITCH PINE 
LOGS. 

The Directors of the Great Southern Railways 
(Ireland) = _brepared to receive TENDERS for the 
met 8 

00 TONS of STEEL FISH-PLATES for 04 Ib. 
s 


200 LOADS of PITCH PINE LOGS, not less than 
35 cub. ft. average. 

Specifications and forms of Tender (on which alone 
offers will be considered) can be obtained on applica- 
tion to the Company's Stores Superintendent, hi- 
core, Dublin, on payment of Two Shillings and Six- 
pence for each Tender form. 

Tenders should be forwarded so as to reach the 
undersigned not later than 10 a.m. on Thursday, 
23rd September, 1926, in the envelope provided for 
the purpose. 

The Directors do not bind themselves to agcept the 


lowest or any Tender. 
Cc. E. RILEY, 
Secretary 


Kingsbridge Station, Dublin, 
September, 1926. 3529 
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PUBLIC NOTICES 


SITUATIONS OPEN (cofitinyed) SITUATIONS OPEN (continued) 


| 
SITUATIONS WANTED (continued) 





Hsyptian Government. 
4° The Ministry of Public Works, Mechanical 
Department, is calling for TEM for the as 
and ERECTION at site of SERU PU G 
POWER STATION of FOUR DIESEL ENGINE 
ALTERNATOR GROUPS, THREE PU MPS and 
ACCESSORIES. Tenders will be received only at the 
office of the Director-General, Mechanical Department, 
Ministry of Public Works, Cairo, up to Neon, Ist 
January, 1927.—Copies of the specification, conditions 
of Tender and drawings may be obtained against a 


porment of 10s. 6d., which is not returnable, from the 
HIEF INSP ECTING. ENGINEER, Egyptian Govern- 
pny 41, Tothill-street, London, 8.W. 1. 3538 





ounty of London. 

The London County Counell invites APPLI- 
CATIONS for the POSITION of ELECTRICAL 
ENGINEER in its Tramways Department. 

The salary will be £1200 a year, rising by annual 
increments of £50 to a maximum of £1500 a year. 
The salaries mentioned are based on pre-war conditions 
and are subject at present to temporary additions on 
the Civil Serviee scale, fluctuating according to the 

cost of living. The total c tion 
on the existing basis is £1404 15s. 10d. a year, bat 
the temporary additions will be revised not later than 
ist March, 1927. 

Candidates must be qualified electrical engineers, 
accustomed to a position of superior responsibility in 
an electrical power undertaking, and experienced in 
the design, construction, &c.. of generation and 
distribution plant and equipment, aud the organisa- 
tion and control of a large staff. The age of candi- 
dates must not exceed 50 years on the latest date for 
the receipt of applications. rence will be given 
to candidates who served or attempted to serve with 
H.M. Forces during the Great War. 

Applications must be on forms ry full 
details) to be obtained from the Clerk of the es ae 
The County Hall, Westminster Bridge, § 
stamped addressed foolscap envelope epeeer). 
Forms must be returned so as to be received not later 
than Tuesday, 5th October, 1926. Canvassing dis- 








qualifies. 
3 MONTAGU H. COX, 
3186 Clerk of the London County Council. 
S everalls Mental Hospital, 
COLCHESTER 
WANTED, RESIDENT ASSISTANT ENGINEER 
and CLERK of WORKS ust be capable nia, 


steady and thoroughly reliable. fully qyalified to 
take charge of power station, consisting of steam 
boilers, steam and oil engines, dynamos, switch- 
boards, pumps, &c. 

Candidates must be capable of supervising and 
undertaking repairs, &c., at such times as may be 
necessary. In addition, should have a knowledge of 
building construction and repairs. Only first-rate 
men will be considered. 

Wages £5 per week. A cottage, together with firing 
and light, is provided within the Hospital grounds, 
and for which a reasopable weekly charge is made. 

The appointment is subject to the terms of the 
Asylums Officers’ Superannuation Act, 1909. 

Applications, stating age (which should not exceed 
~0 years), experience, &c., and accomparied by 
copies of three recent testimonials, to be made upon 
forms obtainable by enclosing stamped add 
envelope to the MEDICAL 8U ee > ™ 





SITUATIONS OPEN 


COPIES or Testimmostats, NOT OnIcinalLs, UNLESS 
Srecivicatty Eequt . 





y TANTED, ENGINEERS’ COMMERCIAL CLERK. 
one experienced in costing, estimating. book- 
keeping, with knowledge of mechanical drawings, 
active. To one of initiative, progressive post assured. 
—Address in confidence, stating abilities, age, expe- 
rience, P2234, The Engineer Office. P2234 a 





SSISTANT ENGINEER REQUIRED for Large 
A Factory in the Argentine. Must be of good 
standing and education, having had highest grade all- 
round teebnical training with subsequent experience 
of Steam Plant (including Evaporating and Con- 
densing Electrical (Direct Current), and General 
Mechanical Engineering. Experience of process work- 
ing and factory routine also desirable. Permanent 
position with good salary and prospects for suitable 
man.—Applications, stating age, which must not 
exceed 35, salary required, and qualifications, with 
copies of testimonials, write to “* N,"’ c/o Street's, 6, 





Gracechurch-street, E.C. 3. 3567 A 
’ Or ar RED CIVIL oe has VACANCY 
for recently graduated B.Sc. or TECHNICAL 
COLLEGE GRADUATE wishing to enter profession. 
Small salary Address, P2244, The —— 
2244 A 





as INEER-SALESMAN WANTED, to Act as Dis- 
‘4 trict Representative of well-known London Com- 
pany in the North of England Sound sales and 
engineering experience essential. Preference given to 
resident in district. Salary, commission, expenses.- 
Apply. giving fullest details and salary required to 
Box 71. c/o Mather and Crowther, Ltd.,. ie Kew 
Bridge-street. E.< ° 





YSTIMATING CLERK WARES. . Midlands, 


Qu IRBD, First-class MECHANICAL DRAUG@ 
Application by letter, 


ex 
} peony 3546, The "Engineer Office 


RAUC TEMA REQUIRED, with Géneral E 
Sipitoante should state | 





a class AERONAUTICAL 


State ae. cxpertenen, salary vired, 
to BLAC ~) RN AE ROPI. "ANE 





RAUGHTSMAN REQUIRED, 
Machine Design and Constrvetion ; 


Well Up in General 


and when at liberty 
stating age, technical Cenentns. “ee and cnalars 7 
required. to ~~} a 





accurate work without 
~ a stating age. experience, and salary required. 
. The Engineer Office. 





RAUGHTSMAN REQD., 
of Water-tube Boilers ess. 
pects to capable man. 











300 vertical botlers 
Should _E. experiense in manufacture of 
Smal 





UGHTSMAN, Senior, ‘REQUIRED by Enél- | rience, and salary.—Address, 3561, The Engineer Office. 





SITUATIONS WANTED 


ures 
tate experience, and salary required.—Address, 
3484, The Engineer Office. 


hee ee STR URAL ENGINEER 
STRIAL ORKS DESIGNER 
WISHES to HEAR of MANUFACTURERS intend. 
ing to Build and Lay Oat New Works or Extey. 
sions. Would take entire responsibility as Ter 
Porary Resident Engineer to superintend «the 
catrying out of same if desired.—Address, Pe 258, 
The Engineer Office. P2258 5 





SQ" OCESSFUL ENGINEER, with Wide Experience 
of Railways and of a variety of Engineering 
Works and possssaing the faculties of versatility. 
invention and organisation, SEEKS POSITION 
as MANAGING. THRECTOR or as GENERA) 
MANAGER with @ seat on board of a Large Aud 
Progresstve Company, at home or abroad. Highes: 
references.—Address, P2253, The Enginger Office, 
253 


7OUNG ENGLNEER, Public School. British kaj) 
way training, present continental bas per tion 
work, DESIRES APPOINTMENT Firm of Engineers 
or Agents, prefetably commercial side. French, 
German.—-Addreas, P2262, The Engineer Offic 
P2 

















Wages “ax DESIRES CHANGE, 1 


mercial Vehicle Chassis Design. 





Address, experience, age, 





and workshop exp. 
RAUGHTSMAN WANTED by CoePttoterd rue. now disengaged.— address, P2251, T 


accustomed to General Engineering W 





£4 5s., rising to £5 after six ‘months. —~Aadrens, 3509, 
The Engineer Office. 


P2256, The Engineer Office. 





"NGINEER (25), Good Techuical Education, 6 Years’ 


with a thorough knowledge of detailing Structural 
apprenticeship with firm of loco 


Address, ayy I age, 
pm and salary required, 





, --.-#~. pom 4 





. D.O. and Works Exp. 
pt a. engineering, tar products, boiler 
fen’ ed i 


REQUIRED * onee J — Work on Heavy 


State full details ot experience. age and 
The Engineer Office. 














EXPANSION BEND BRITISH PATENT No. 217 


This type of expansion 
bend has been in use 


pressure and 
radiation losses. 

Large — of for over three years 
_eccnat and has shown itself 
Special mach nes for mane- superior to all other 
facture are not necessary. 


Greatest Reliability in Service. 
Made by:—-ALLGEMEINE ROHRLEITUNG AKTIENGESELLSCHAFT, 


Schliéssfach 363, DUSSELDORF. 
Manufacturing Licenses Granted. 





Representatives desired. 





Dae (London District) REQUIRES 
SITUATION ; 21. years’ good all-round engi. 
neering exverience.~-Addrees, P2232, The Engineer 
Office. P2232 5 





| RAWINGS, TRACINGS, True-to-seale and Other 
PRINTS expeditionsty ‘PREPARED by Draavhts 
nian; ideas economically developed ; specialist i, 
Steam and Petrol Lorry and Car Designs. AMI 
Mech. E Address, P2254, The Engineer Office 
P2254 » 


NGINEER and DRAUGHTSMAN, London 12 

4 years shops, 14 years office, all-round experience. 
or could undertake private work.—Address, P2265. 
The Engineer Office. P2265 » 








XPERT DESIGNER and ESTIMATOR, Heavy 
4 medium and ial machine tools, DESIRES 
progtessive POSITION, works or D.O. Able tw 
control staff.—Address, P2259, The Engineer (ftice 


2259 4 





YNGINEER DRAUG eTBM AD, Varied Exp. General 

4 e¢tigineering, SEEKS responsible POST where 
accutacy of design. a A. for handling contracts, 
ability to lead staff, and initiative in organising pro 
duction will gain ocutlet.-Add@ress, P2261; The Engi- 
neer Office 261 





ADY TRACER (Janiot) REQUIRES POSITION 

4 Holds tracing school diploma. Biue prirt trom 

specin tracing eeenee. K. GREEN, 92, Crescent. 
road, Plumstead. 8.E. 18 264 & 





\ ECHANICAL DRAUGHTSMAN, 35 Years of Ac 
1 married, DESIRES CHANGE; 12 years’ Do 
exp. and shops, techuical college education, 








gent | —- and lay-outs, conveying mac jeer. 
lifts, printi umpt plants. Salary £300 per 
annum.—Ad t.. 2249. Engineer Office 
Pe = —= (FT 
Grit oer mae PRESH and 
ANGLE FORE jage 36) DESIRES pro 
gressive POSITION Bie plinarian and good 
organiser.— Address, P2260, The Eugiveer oe. 
i = 3260_5 
PARTNERSHIPS 


























PREMIUM SYSTEM of PAYING WAGES 


A few copies of this book, the standard work on the subject, 
are left. They form part of the fifth edition, which was 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE &CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 





revised to meet the great demand. 


Two Shillongs and Sixpence each net. 


to any address United Kingdom, 








“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C. 


£500 REQUIRED by Manufacturer 
” with Method which Saves 50 per 
cent. Material used in Making Tool of universal 
demand. 
Good tty +g A, engineer. Principals only. 
Address, P2233, ngineer Office. P2233 © 





For continuation of Small Advertise- 
ments see page 3. 








44thoroughly conversant with Power Tr 
Rusiness.—Address, 3554, The Engineer Office. 





3554 A 
|S aan aggro E REQUIRED for London Dis 
trict, with experience preferred as Heating Engi- 
neer, to call upon architects, consulting engineers, 
x with a view to obtaining inquiries for Heating 


snd Ventilating Plants, Cast Iron Pipes and other 
manufactures. Must be energetic, of good address, and 
well known amongst architects. Good income assu 

to a suitable applicant Address 55. The Engi- 
neer Office P2255 A 


———4 








\ TANTED by London Firm of Constructional Engi- 

















eers, smart young DRAUGHTSMAN, able to 
design and take out quantities Only those with the 
necessary experience need apply State age, salary, 
1 experience Address, 3569, The Engineer Office 
$560 A 
ys: DP Experienced RAILWAY CARRIAGE 
and WAGON DRAUGHTSMEN ; must have 
msiderable experience in both Wood and Steel Con- 
truction Apply by letter, stating experience and 
a! required, THE BIRMINGHAM RAILWAY 
‘ AR R [AGE and WAGON CO., Ltd., Smethwick. 
3522 A 
W - TE D irst uss DRAUGHTSMAN for Tanks, 
, coe tural Steel Work Knowledge of 
Gasworks "Piant an advantage.-State age, salary, and 
, rHOS. PIGGOTT and CO., Spring Hill, 
I 3564 A 
\ TANTED. Good DRAUGHTSMAN, Accustomed to 
Heav Engineering Work and preferably with 
experience itn design of Pneumatic Hammers and 
Rolling M Auxiliary Machinery Address, P2263, 
The Engineer Office P2263 a 
Kal tc JUNIOR DRAUGHTSMAN for Engi 
eer’ s Office ; also REFRIGERATING 
DRAIL GHTSMAN Address full particulars, 3533, 
The Engineer Office 303% A 





] RAUG HTSMAN, First class, Experienced in Air 
) snd Mechanical Injection Heavy Oil Engines. 


shop and testing experience desirable. State age, 
experience, and salary Address, P2257, The Engineer 
Office P2257 A 





| y® AUGHTSMAN.—First-class Mechanical MAN 

WANTED by Firm in Jondon district, for 
Design of Intricate Electrical Apparatus. Must be 
thoroughly sound technically and have had expe- 
rience in up-to-date methods of production. Only 
men of undoubted ability as mechanical designers 
eed apply Address, — age and salary — 








INTERNAL COMBUSTION 


TWENTY YEARS AGO the Internal Combustion Engine had practi- 
cally not been used for vehicles running on Rails. 
Cars built about that time were received with suspicion by Railway 
Engineers, who prophesied breakdowns and disorganisation of traffic if 
The Drewry Car Company, however, disproved all 
It took a long time to 
but it is on record that the Company were un- 
Suey pioneers in the use of the Internal Combustion Engine on 
To-day this form of traction is an accepted fact and its uses 
The Drewy Car Company have 


they were used. 
that by placing a reliable 
overcome prejudice, 


cart on the market. 


and ie are widening almost daily. 
moved with the times and still hold the premier position as manufac- 
turers of a very wide range of high grade Rail Cars, Coaches and 
Locomotives which are to be found giving satisfactory service on over 
300 Railways in every part of the globe. 
Problem, why not apply to them ? 


COACHES, TRAMCARS, INSPECTION CARS & LOCOMOTIVES. 


: “EFFERVESCE, LONDON.” 
456. WORKS : 
LONDON wate{ 4264 BURTON-ON-TRENT. 


If you have a Transport 


THE DREWRY CAR COMPANY LT. 
18, SOUTH PLACE, LONDON, E.C. 2. 





The Engineer Office 548 A 
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The early Drewry 
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New British Destroyers. 


SPECIAL interest will attach to the steam trials of 
H.M.S Amazon, the destroyer built by John L. 
hornycroft and Co., Ltd., which are to begin on 
‘Tuesday next—-September 2Ilst. The Amazon and 
Ambuseade were authorised under the 1924-25 Navy 
Estimates, the contract for the last-named boat being 
awarded to Yarrow and Co. They are the first de- 
stroyers to be constructed in this eountry since the 
war. It is understood that they have been built to 
independent designs, governed only by certain essen- 
tial features specified by the Admiralty. There is, 
in consequence, a marked difference between the 
vessels, the Amazon displacing 1330 tons and the 
Ambuscade 1210 tons. The machinery of each vessel 
consists of geared turbines and oil-burning boilers, 
the contract speed being 37 knots. The armament is 
four 4-7in. guns, seven 2-pounder and machine-guns, 
and two triple torpedo tubes. Other particulars are 
withheld for the present. The Amazon was laid down 
at Woolston in January, 1925, and was to have been 
launched on January 16th this year, but owing to 
the freezing of the slipway, she did not go afloat until 
January 27th. She is 30 tons smaller than the Wishart 
and Witch, the largest destroyers now on the Navy 
List, but her speed of 37 knots is the highest for which 
any destroyer has ever been designed. The Ambus- 
cade, begun on December 8th, 1924, was launched 
on January 14th last, and will shortly make her trials. 
The five-year building programme now in operation 
includes twenty-seven new destroyers, which are to 
be laid down in three groups, each comprising nine 
hoats, from 1927-8 to 1929-30. 


Underground Railway Extensions. 


On Monday, September 13th, the connecting line 
of the London Electric Railways, between Charing 
Cross, Waterloo and Kennington and the extension 
of the City and South London Railway from Clapham 
Common to Morden, were brought into use. The 
official ceremony was performed by Lieut.-Colonel 
Moore-Brabazon, the Parliamentary Secretary to the 
Ministry of Transport, who caused the starting signal 
at Clapham South to assume the “clear ’’ position, 
and subsequently drove the official special train to 
Morden. At a luncheon, Lieut.-Colonel Moore- 
Brabazon said, on the subject of State aid for London 
transit schemes, that the Government could not give 
assistance to any one city. The remedy he advocated 
was co-operation among the various interests and not 
competition. If the transportation problem of London 
were considered as one item, there might be room 
not only for the derelict tramways to pay but for 
the construction of new tubes in other parts of London. 
Lord Ashfield, the chairman of the railway company, 
in reply, said that the extensions opened that day had 
cost £5,000,000, which were part of the £21,000,000 
spent by the Underground on railways since the war. 
‘To make the new works pay for themselves they must 
carry 14,000,000 passengers per mile per year. In 
any scheme of co-ordination for London traffic there 
must be fair, and not extravagant, co-operation ; it 
must not be left to any organisation to select what 
form of transport it would carry and so take the cream 
and leave the skimmed milk to the others. A very 
gratifying feature of Lord Ashfieid’s speech was the 
testimony he bore to the engineers and contractors 
associated with the work, and particularly did he 
regret the absence of Mr. Knapp, the director for 
construction. Very striking, too, was his observation 
that the efforts of the officers of the Underground 
and of the 45,000 men it employed were a great in- 
spiration to him, for which he was very grateful. 


The New River. 


THE twentieth annual report submitted by Sir 
Alexander Houston, director of water examination, 
to the Metropolitan Water Board is this year some- 
thing much more than a statement of the results of 
chemical and bacteriological examination of the 
London waters during a period of twelve months. 
Sir Alexander’s reports, as our readers have learned 
in the past, are always free from dullness and 
mediocrity. This year he has far surpassed all his 
previous efforts, and has produced a report which, 
besides the usual statistics and records of fact, con- 
tains a lengthy history of the New River. He calls 
it the “Romance of the New River,” and the title 
is well chosen. In his scholarly hands he traces the 
story of Myddelton’s great beneficent venture under- 
taken over three hundred years ago, and does so in a 
manner and with a joy in his subject which will find 
&@ response in many of the readers, lay as well as 
scientific, who will be attracted by the subject. The 
history is very fully illustrated by means of several 
unorthodox maps and numerous delightful photo- 
graphic reproductions of views on the “river” and 
of places of historical or other interest along its 
course. Some may question the value or propriety 
of introducing a lengthy historical essay into an 
annual report such as Sir Alexander’s. Let any who 


manner. The aim has been to interest Londoners 
in their wonderful water supply, and to teach them 
the value of its purity. That aim, approached in a 
spirit of romance, has been achieved in a manner 
which removes the last excuse for criticism. In 
publishing the “Romance of the New River” 
separately from, as well as part of, Sir Alexander’s 
annual report, the Metropolitan Water Board has, 
we are certain, correctly foreseen the demand that 
will be made for it, not as a work of reference, but as a 
companionable and chatty volume for a winter 
night’s reading, or to accompany one’s walks in 
summer in the New River district. 


A Threatened Oil Famine. 


Apout two years ago the growing concern felt 
in the United States regarding the country’s mineral 
oil resources led the President to appoint a special 
Federal Oil Conservation Board to inquire into the 
position. That Board recently submitted its report 
to Mr. Coolidge after a thorough and careful investi- 
gation. The Board, consisting of four members of 
the Cabinet, finds that the crude oil reserves in the 
United States which are known to exist amount to 
189,000 million gallons, or enough to last at the 
present rate of consumption for not more than six 
years. The report expresses fears as to what would 
happen should the country become dependent for 
its oil supplies on foreign nations, and urges that, 
in addition to a strict conservation of supplies, 
efforts should be directed towards the acquisition of 
all available foreign oil reserves. The subject is one 
which concerns this country, for both our crude oil 
and our motor spirit imports still come in part from 
the United States. We are, however, far from being 
dependent upon America for our supplies. It is 
true that of the motor spirit imported in 1924 a 
little over 70 per cent. was received from the States, 
but of our crude petroleum imports 82 per cent. were 
sent to us by Persia, and of our refined fuel oil imports 
64 per cent. were received from Mexico. Any famine 
of oil in the United States would thus clearly affect 
that country primarily to a much greater actual and 
relative degree than it would this country. 


Scapa Flow Salvage Operations. 


DvuRING the last week or so preparations have been 
made by Cox and Danks, Ltd., at Scapa Flow to 
transfer salvage appliances to the overturned and sub- 
merged battleship Méltke, it having been decided to 
abandon further work on the battle-cruiser Hinden- 
burg, in face of the heavy storms which sweep over 
the Orkney Islands at this season of the year. In 
a Journal note of August 20th, we indicated some of 
the measures which had been taken in order to pre- 
serve that ship on an even keel during the final pump- 
ing operations. Before the last attempt to lift her 
was made a cofferdam was built round her forward 
turret to allow her to take with safety a larger list. 
The four pontoons from which the operations were 
conducted were all brought round to the starboard 
side of the ship, and steel hawsers passed under the 
stern were made fast to winches on the pontoons. 
When, however, pumping was started in the forward 
compartments, the angle of list increased from 21 deg. 
to over 33 deg., when the vessel practically rested 
on her port bilge. In this precarious position she 
remained for over a day, resisting all the efforts 
which were made to right her. Subsequently a 
heavy westerly gale sprang up and the position of the 
ship was actually shifted by the force of the wind, 
so near was she to floating. At one time it was feared 
that the Hindenburg would turn turtle, and at the 
height of the storm it was decided to sink her again. 


The Coal Dispute. 


WHEN the Chancellor of the Exchequer invited the 
Mining Association to meet the Government in a 
tripartite conference with the Miners’ Federation, 
he had in mind the possibility of some scheme being 
evolved whereby the owners’ insistence upon district 
settlements might be harmonised with the miners’ 
demand for a national settlement. The secretary of 
the owners’ association made it clear last week that 
his members regarded national settlements, by linking 
the industry with politics, as destructive of peace and 
prosperity, and as menaces to the community. He 
agreed, however, to remit the question of taking part 
in the proposed conference to the colliery owners’ 
district associations, although he held out no hope 
that his association would be empowered by the 
district organisations to negotiate a national settle- 
ment on their behalf. That anticipation has been 
fully borne out by the letter sent by Mr. Williams to 
the Chancellor on Monday, September 13th. With 
the exception of one small inland district in Warwick- 
shire, all the twenty-four district associations, Mr. 
Williams informed the Chancellor, had declared 
against giving the central body power to enter into 
agreements regarding terms of employment. They 
were, he added, still willing to meet the local miners’ 
associations at any time, and none of them raised 
any objection to the principle of regulating wages 
by results or the payment of minimum percentages 
and subsistence wages. The proposed meeting in 
these circumstances would, it was held by Mr. 
Williams, serve no good purpose, but would expose 





will criticise the matter in a strictly utilitarian 





those taking part in it to a charge of insincerity. 





While the deadlock thus continues, the drift of the 
miners back to the pits continues to grow. On 
Wednesday of this week over 74,000 miners were 
reported to be at work at pits in the Warwickshire, 
Leicester, Cannock Chase, Notts. and Derby, and 
Lanarkshire districts. 


New Dock Extensions at Southampton. 


On Friday of last week, September 10th, the 
Southern Railway Company placed a contract with 
the James Dredging, Towage and Transport Company, 
Ltd., for the reclamation of about 18 acres of land 
adjacent to the Royal Pier at Southampton. The 
contract marks the beginning of the new dock exten- 
sion scheme, which, when completed, will, it is stated, 
cost about £13,000,000, and will provide 16,600ft. 
of additional quayage, and accommodation for no 
less than twenty of the world’s largest liners. The 
first section of the work, of which the contract referred 
to forms a part, is to be completed within four years, 
and will cost about £3,000,000. Besides providing 
the port with 3500ft. of new quay accommodation, 
it includes the remodelling of the Southampton West 
Station and the extension of the railway to Millbrook. 
The existing level crossing at the West Station is also 
to be replaced by a bridge. The new quay wal! will 
be extended to a length of 750@ft., when the second 
stage of the work is begun, and further land will be 
reclaimed. The third stage of the work, which will 
only be undertaken as the port requirements demand, 
involves the construction of a long jetty parallel 
to the new quay wall, which, when completed, wil! 
bring up the total length of quay accommodation 
to the 16,600ft. already referred to. The new scheme 
is a modification of the original plan, which, it will 
be remembered, provided for the construction of five 
jetties, each 1000ft. long, which would project from 
the reclaimed area. For this reason fresh parlia- 
mentary sanctions have to be sought, but if the 
Corporation and the Harbour Board approve of the 
scheme, as is already foreshadowed, then it is under- 
stood that the Southern Railway Company will 
approach the Board of Trade for permission to pro- 
ceed with the work pending the passing of a new Bill. 


The 1000ft. Ocean Liner. 


DuRING the last few weeks considerable interest 
has been aroused in shipbuilding circles concerning 
the problems involved in the construction and opera- 
tion of a 1000ft. ocean liner. Such interest has 
naturally followed Mr. P. A. 8S. Franklin’s announce- 
ment in August that the plans for the development of 
the White Star Line included the building of a 62,000- 
ton ship, and the statement of the Cunard Steam 
Ship Company, Ltd., to the effect that it also was 
interested in the question of larger ships. It is 
understood that definite suggestions for the build- 
ing of a large ocean-going liner are being put forward 
by one of the leading British shipowning firms. 
To this end, we understand that the Clyde Naviga- 
tion Trustees have been approached as to whether, 
if such a ship were built on the Clyde, she could be 
safely launched and taken to the open sea. There 
would seem to be little doubt as to the nature of the 
reply. The largest ship yet built on the Clyde is 
the Cunader Aquitania, which has an overall length 
of 90lft. 6in., and she was built in 1914 by John 
Brown and Co., Ltd., at Clydebank. The launching 
area at Clydebank is particularly good, for the 
yard slipways are so placed that large vessels can be 
launched into the mouth of the river Cart, which 
joins the Clyde at a point nearly opposite the Clyde- 
bank yard. The river, at this part of its course, was 
specially deepened by the Clyde Navigation Trustees 
before the launching of the Lusitania and the 
Aquitania, and there is no reason to believe that any 
insuperable difficulty would be met in the launching 
of a liner 1000ft. in length. 


Railway Accident in New South Wales. 


AmonGsT the most serious railway accidents which 
have ever occurred in the British Empire must be 
placed that which befel about midnight on Monday 
last, September 13th, between Murrunundi and 
Wingen on the North-West line of New South Wales 
State Railways. It appears from the reports so far 
received that a goods train, laden with wool, was 
entering a siding on a gradient to let the mail train 
from Moree to Sydney pass, when several of the 
wagons broke away and rushed headlong down the 
hill. The mail, travelling, it is estimated, at 30 miles 
an hour, met the vagrant wagons in full career. 
So great was the speed of impact that the wagons 
appear to have mounted the engine, passed over it 
and the coach immediately behind it, and descended 
upon the second coach, which was full of men, women 
and children. The effect may be only too easily 
imagined. The wool was ignited, no doubt by fire 
scattered from the engine, and might have added to 
the disaster had not rescuers succeeded in keeping it 
away from the wreckage. It is known that twenty- 
six persons lost their lives at once, but as fifty were 
injured it is to be feared that the toll will be increased. 
The account of the accident is derived from cable 
reports, and the description of the wagons passing 
over the locomotive and first vehicle may require 
modification when an official examination has been 
made. 
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The High-pressure Turbine Steamer | 
King George V. 


No, IL.* 


TURBINES AND GEARING. 


‘THE outstanding feature of the propelling machinery 
of the new Clyde turbine steamer King George V., 
which we illustrate in to-day’s special Supplement, 
is that it is the first installation of its type to be 
built for a boiler steam pressure of 550 Ib. per square 
inch, and a total temperature of superheated steam 
of 750 deg. Fah. 

As will be seen from the machinery and pipe 
drawing given just below, a twin-screw arrangement of 
turbines has been adopted in conjunction with single 
reduction gearing. For each shaft the first and 
second intermediate pressure turbines are placed 
immediately aft of the gear case, whilst forward of 
it is the low-pressure turbine. In addition to these 
six turbines, a high-pressure turbine is fitted aft 
for the port shaft, and is coupled in tandem with the 
first intermediate pressure machine. The high- 
pressure turbine is designed to utilise the expansion 
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of the steam from a stop valve pressure of 500 lb. 
down to a final pressure of about 200 lb. per square 
inch. In order to ensure that equal power is developed 
on the port and starboard shaft, the steam connec- 
tions and turbine inlets are so dimensioned that more 
steam the starboard than to the port 
turbines. 

The installation is designed to develop a total of 
3500 shaft horse-power when the propeller is running 
at its full power speed of about 570 revolutions per 
minute. Of this total amount, the high-pressure 
turbine develops approximately 550 shaft horse- 
power. It runs at a speed of 6000 revolutions per 
minute, as also do-the first and second intermediate- 
pressure machines, while the low-pressure turbine 
has a normal speed of 3000 revolutions per minute. 
On the recent contractor’s speed trials, it was shown 
that with full steam pressure the turbines were capable 
of developing more than the output they were 
designed for. 

The single-reduction gearing is of the usual double- 
helical type, and the pinions of the three turbines 
engage with a 54in. p.c. diameter main gear wheel, the 
pitch circie diameter of both the intermediate- 
pressure pinions being 5-13in., and that of the low- 
pressure turbine pinion 10-26in. On the upper part 
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of the page opposite a section through the gear 
case and pinion shafts is given. 

The turbine arrangement which we have described 
possesses some distinct advantages. The choice of 


| a special high-pressure unit for the first large range 


of expansion, enables short blades to be employed 
with correspondingly lower leakage losses over the 
blade tips. Again, the placing of the low-pressure 
unit at the forward side of the gear case allows full 
advantage to be taken of the increased depth at 
that part of the ship by the placing of the low- 
pressure driving pinion at the top of the main gear 
wheel. By this means an easy sweep of the exhaust 
branch from the low-pressure turbine steam outlet 
to the condenser inlet flange is obtained, as is illus- 
trated by the lower drawing on the opposite page. 
It is true that long main steam and manceuvring 
connections are required with this grouping, but the 
steam pipe is only 4in. in internal diameter, and the 
manceuvring steam pipes are smaller. <A _ large 
number of expansion bends are fitted to give elas- 
ticity to the pipe lines. 

In to-day’s Supplement we give two views of the 
port machinery erected in the works of the builders, 
the Parsons Marine Steam Turbine Company, Ltd., 


by the thrust block against stops. This 
of adjustment maintains the necessary running 
clearance, notwithstanding any slight distortion 
caused by inequalities of temperatures when 
startng up and shutting down the turbines. A 


Theans 


Michell type of thrust block is fitted on eacl 
of the turbines and the thrust on the propelle 
shaft is taken by a special thrust block fitted 
aft. 


We may refer to the labyrinth type of gland: 
which are fitted to all the turbines. These gland 
have an inner pocket, which is connected to some 
convenient point in the turbine system, so that the 
pressure within the inner pockets of the glands is 
suitably balanced. The outer parts of the glands 
communicate with a common pipe receiver fixed 
at the starting platform with a simple pressure 
control, so that all glands are kept at a pressure 
slightly above that of the atmosphere. 

In view of the high temperature of the steam 
750 deg. Fah.—Monel metal bleding is used on the 
high-pressure and intermediate-pressure ahead tur 
bines, and on the astern impulse wheel. The cy! 
inder casings of the turbines, shown in the two 
photographs reproduced in to-day’s Supplement, are 
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Wallsend, together with longitudinal sections through 
each of the turbines, which show the type of blading 
used and the arrangement of glands, thrust bearings, 
&e. 
The first three turbines are not large in their 
dimensions, the overall length over governor and 
couplings being only about 7ft. The maximum drum 
diameter of the high-pressure and first intermediate- 
pressure turbines is about 7}in., and for the second 
intermediate-pressure turbine it is about 13}in., 
while the bearing diameters are 23in.—3}in. The low- 
pressure turbine has a maximum drum diameter of 
27}in., with 5in. diameter bearings, and it contains 
within its casing the low-pressure astern turbine, the 
two-stage impulse wheel of which is formed from the 
solid main rotor. Three stages of reaction blading 
follow the impulse wheel. The high-pressure astern 
turbine is also of the two-stage impulse wheel type, 
and it is accommodated in the casing of the first 
intermediate-pressure turbine. 

On the first three ahead turbines, which are each 
fitted with quite short reaction blading, an end- 
tightening arrangement is provided, so that liberal 
radial clearances may be employed, and any tendency 
to steam leakage be minimised by reducing the axial 
clearance in a longitudinal direction. The thrust 
block housing is furnished with a screw and lever 
arrangement, by which the rotor can be pulled up 


BOILER 


robustly constructed in cast steel, and the same metal 
is used for the nozzle boxes. 

For full ahead steaming the total expansion of the 
steam from a stop valve pressure of 500 Ib. per square 
inch down to a condenser vacuum of 28}in. is utilised, 
but for manceuvring and astern working the two shafts 
can be run independently of each other by steam at 
200 Ib. pressure. For this purpose self-closing non 
return valves are fitted between the high-pressure and 
the first and second intermediate-pressure turbines 
on either shaft. The manceuvring steam pipes are 
furnished with nozzles so that the full pressure boiler 
steam is reduced to 200 lb. pressure. There are three 
valves at the starting platform, one full-power ahead 
valve and two manceuvring valves, also the silent 
blow controls which prevent the boiler safety valves 
lifting when alongside piers embarking or disembarking 
passengers. All turbines, except the first intermediate 
pressure port turbine, are fitted with an Aspinall 
governor for speed and emergency control, which works 
in conjunction with an emergency steam valve and is 
operated by the pressure of oil in the lubricating 
system. We shall refer to the design of this valve later 


CONDENSING PLANT. 


The condenser arrangement, which is shown by the 
lower view opposite, presents some new features. 
On each side of the ship there are two condensers 
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which are connected to the turbines by subdivided 
exhaust branches. Each condenser has a diameter 
of 3ft. As shown in the drawing, the exhaust branches 
are fitted with worm-operated flap valves, enabling 
any one of the four condensers to be isolated from the 
system, and opened up for examination of the con- 
denser tubes without stopping the machinery. The 
condensers can also be controlled on the water side, 
so that, if necessary, any repair can be executed 
while the turbines are running. Silent blow-off con- 
nections are fitted to each condenser, special baffles 
being used where the boiler steam enters the con- 
densers. Reciprocating steam engine driven circu- 
lating pumps are provided for each set of machinery, 
and the arrangement of piping can be seen in the 
drawing on page 296. The object of the divided 
condenser, as above stated, is to allow one condenser 
to be shut off without stopping the turbines, so that 
in the event of a tube failing there is no possibility 
of salt water gaining access to the boilers. At the 
starting platform a special indicator is fixed, which is 
connected with the multiple salt detectors of the 
Crockatt type, which are fitted to each of the con- 
densers, and also to the feed pump discharge con- 
nections to the boilers, and give a continuous indica- 
tion of the degree of salinity of the condensate. 
We shall refer again later to this ingenious device. 


AUXILIARY MACHINERY. 


The auxiliary machinery is steam driven, and is 
supplied with saturated or only slightly superheated 
steam at 200lb. per square inch, through reducing 
valves. Special means for cooling this steam have 
been provided in the boiler. The reciprocating steam 
engines driving the circulating pumps, electric lighting 
set, forced draught fans, &c., exhaust into a Weir 
surface type feed heater, at a pressure of 15 lb. per 
square inch, which raises the feed water to a tempera- 
ture of about 200 deg. Fah. An additional Weir 
high-pressure feed heater is also fitted for use if 
required, steam being bled from the turbines to 
raise the feed-water temperature to about 300 deg. 
Fah. The air pump is of the Weir Paragon type, with 
16in. and 9in. cylinders and a 12in. stroke. The same 
firm also supplied the three direct-acting feed pumps, 
which have 6in. and 14in. cylinders with a stroke of 
18in. For the forced lubrication and bilge and sani- 
tary services, Weir pumps, with Tin. and 6f}in. 
cylinders and a 15in. stroke, are fitted. The steam- 
driven electric lighting set is of the Paul-General 
Electric type, and a small Aster-Holmes oil engine 
driven emergency generating set is also provided, 
both sets being fixed at the main deck level. 


THE Borer INSTALLATION. 


The two mercantile marine type boilers for the 
King George were designed and built by Yarrow and 
Co., Ltd., of Seotstoun, Glasgow, and the design, 
while not unlike that used in the Navy, follows 
closely that which has been lately used by the firm 
for several successful power station plants. The boilers 
were described by Mr. Harold Yarrow in a paper on 
*‘ High-pressure Water-tube Boilers for Marine Pur- 
poses,’” which was read at the last Spring Meetings 
of the Institution of Naval Architects, and was 
reprinted in our issue of April 9th. On page 296 we 
give an outside view of one boiler erected in the 
builders’ shops. The main steam drum is forged 
from the solid with closed in ends, and has a diameter 
of 3ft. 6in. It is connected to the three 18in. diameter 
forged water drums by straight tubes expanded and 
bell-mouthed in accordance with usual practice. 
Between the two right-hand water drums is the 23in. 
superheater drum, with U tube Yarrow type super- 
heater elements, which are accommodated between 
the two generating elements. The boiler is designed 
to supply steam to the engine-room at a working 
pressure of 550 Ib. per square inch, and a total steam 
temperature of 750 deg. to 800 deg. Fah. High-lift 
Cockburn-MaeNicol patented safety valves, to the 
design of which we shall refer later, are employed. 
One of these valves will be seen to the right of our 
illustration on the end of the superheater drum. 
The water gauges are of the Dewrance type, and the 
feed-water regulators are of the Anthony pattern 
supplied by the Aster Engineering Company, Ltd. 

The following are some of the leading boiler par- 
ticulars :—Generating surface, 2550 square feet ; 
superheating surface, 870 square feet ; total surface, 
3420 square feet. Air heaters of the Yarrow pattern 
are incorporated in the boiler uptakes, and they are 
dimensioned to supply air to the furnaces at a tem- 
perature of about 500 deg. Fah. and have a total 
heating surface of about 2200 square feet. Each 
boiler including its air heater, superheater, brickwork, 
with water for working conditioas, weighs about 


40 tons, and is designed for an evaporation of 
20,000 lb. of steam per hour. A special feature of 
the design to which we may refer is the means 


provided for cooling the saturated steam supplied 
to the auxiliary engines. As it is necessary to pass 
the whole of the steam generated by the boiler 
through the superheater in order to keep the super- 
heater elements cool, some method had to be devised 
to cool the steam on its way to the auxiliary mains. 
In the centre of the superheater drum a pipe of 
narrow bore is fitted, which passes up the centre of 
the main connecting pipe between the steam drum 
and the superheater and into the water space in the 


top steam drum. At this part of its path this pipe 
is equipped with a series of metal gills which materially 
assist in cooling the superheated steam down to the 
temperature of the water in the drum. This device 
is probably one of the most ingenious of the many 
interesting contrivances in the boiler and machinery 
installation. 

Again, particular care has been taken by the de- 
signers to cool the stokehold flat and to give the best 
possible working conditions for the firemen. The 
forced draught fan delivers cool air on to a deflecting 
diaphragm, which is arranged at the centre of the 
stokehold. In “spilling’’ over the edges of the 
deflecting plate the air passes over and around the 
firemen as they stand at the front of the boilers 
before it enters a hood just above the fire-door level 
clearly visible in our illustration. In this way 
each fireman is continually surrounded by cool air. 
Even when it is necessary to reduce the supply of 
air to the grates when decreasing the rate of evapora- 
tion as a pier is approached, this is done without 
interfering with the ventilation of the stokehold. 
The air passing up the double casing in front of the 
boilers, enters the air heater and then passes to the 
ash pit through a double casing at the back of the 
boiler. For regulating the rate of evaporation a 
damper is fitted in the uptake at the top of the air 
heater, which when in a horizontal position allows 
the entering air to pass into the air heater. When, 
however, the damper is brought into a vertical posi- 
tion, the air from the fan is by-passed to the funnel, 
and none enters the boiler grates. In addition to 
this provision, the speed of the forced draught fan 
ean be eased from the engine-room, while silent 
** blow-off” connections are as already stated fitted 
and controlled from the starting platform. 

Another interesting feature of the boiler design 
has to do with the grate arrangements. In order to 
facilitate the work of the firemen and to assist them 
in maintaining a solid fire, a low dividing wall 
has been built between each pair of fire-doors. 
The side walls also have an end wall, with rounded 
corners where the two walls meet. Each of the four 
fire-doors serves one of the divisions thus created, 
and in this way the work of maintaining a regular 
fire is greatly simplified. 

On the recent demonstration trials the boilers 
steamed exceedingly well, and at the contractors’ 
speed trials held at the end of August it was shown 
that the guarantees would be fully covered. 

At the time of writing no particulars can be given 
of the fuel consumed, but it can be stated that the 
performance in this respect was also highly satis- 
factory. We understand that after the close of the 
tourist season the King George will be chartered for 
an exhaustive series of consumption trials, full 
particulars of which will be published, probably in 
a@ paper which will be read before one of the senior 
institutions. In the third—concluding—article we 
shall deal with the special requirements of the steam 
pipe lines and auxiliary fittings and valves. 








The World Power Conference at 
Basle. 
No. IL.* 


CONTINUING our report of the sectional meetings 
of the World Power Conference at Basle, we give 
below an abstract of the general report on “ The 
Application of Electricity to Agriculture,” followed 
by @ summary of some of the principal speeches. 
The reporter was Mr. F. Ringwald, Director of the 
Central Sweitzerische Kraftwerke, Lucerne. 


APPLICATION OF ELECTRICITY TO AGRICULTURE. 
GENERAL Report. 


Nine reports have been received on this subject, and a few 
points may be taken from each. 

America.—tThe realisation that the employment of electricity 
was insufficient to justify expensive transmission lines led to the 
formation of a National Committee for promoting the employ- 
ment ot electricity in agriculture. The State Departments of 
Agriculture, Commerce, and the Interior are represented on 
this Committee. The business of the Committee is to study all 
questions pertaining to the use of electricity in agriculture and 
to determine how its use can be promoted and to what extent 
the farmer can profit by its adoption. It is particularly empha- 
sised that there must be co-operation between the electrical 
engineers and the agriculturists if the problem is to be solved in 
the best manner. It is perhaps remarkable that a country which 
has made such great progress in technical matters should be so 
backward in this application of electricity. This may be largely 
due to the enormous distances which separate the farms and the 
power stations from which their supplies must be obtained ; but 
there are good prospects for the extension of the supply. At the 
present time about 7-8 per cent. of the farms use electric current, 
but 47 per cent. have some other source of power. If only half 
these farms could be electrified, the annual demand would 
amount to 3-5 thousand million kilowatt-hours, and if it were 
possible to include all the farms the demand would rise to 7-54 
thousand million kilowatt-hours per annum. 

Germany.—More than 90 per cent. of ghe farms possess an 
electric supply and during 1925 accounted for about 1030 million 
kilowatt-hours in all. During the threshing period the maximum 
load was about 400,000 kilowatts. The total annual consumption 
of energy per head in Germany is 180 kilowatt-hours, and for 
those engaged in agriculture 50 kilowatt-hours. In Switzerland 
the figures are 450 and 50 kilowatt-hours respectively. It will 
thus be seen that although the consumption of energy per head 
for general purposes is far lower in Germany than in Switzeriand, 
the figures per head for agricultural purposes are equal, If the 
consumption is calculated per hectare, however, that in Germany 
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is seen to be considerably greater. The chief part is played by 
the cultivation of grain, which requires a considerable amount 
of power. The authors of the German report calculate that the 
agricultural demand for the next decade will amount to some 
three to four thousand million kilowatt-hours per annum, 
Curiously enough the load from domestic heaters, hot water 
storage boilers, potato boilers, and silage plants is of far less 
importance than the motor load. As it is just these applications 
which are able to provide a welcome night load, there is room 
for more intensive development in this field. 

The report contains many interesting: suggestions on the 
equipment of agricultural distribution systems. Secondary dis. 
tribution is usually carried out at 220 or 380 volts. It is fully 
realised that agricultural supply equipment should be cheap, 
robust, and capable of withstanding a certain degree of over. 
loading. Interesting reflections on the subject of power factor 
improvement are given. 

Japan.—The Japanese reports give an extremely interesting 
account of the application of electricity to Japanese agriculture 
and show that, as in America, the irrigation and drainage of the 
rice fields plays a large part. Electrically driven pumps for 
improving poor land are greatly appreciated, which in view of 
the rapidly increasing population (600—700,000 per annum) is a 
point of importance. 

Furthermore, rice, which is the principal food, requires exten- 
sive irrigation. In order to cheapen production on the farms the 
Government makes grants for the purchase of electric motors. 
Grants are also made for petrol motors since these can lx 
operated more cheaply at the present time. On the whole, how 
ever, conditions in Japan are favourable to electrification owing 
to the dense population and the existence of an extensive di» 
tribution network. Most of the power for irrigation and drainag: 
is required in summer. There is extensive co-operation amongst 
the farmers. 

England.—A very detailed report comes from the pen of tly 
well-known English pioneer in agricultural electrification. Mr. 
R. Borlase Matthews. While Mr. Matthews dealt with the most 
varied applications of electricity to agriculture at the last Worl 
Power Conference and subsequently in his journal Electr 
Farming, his present report is limited exclusively to electri: 
ploughing and soil cultivation. The author recognises the great 
importance of good ploughing in successful cultivation. As thir 
greater part of this work must be performed by men, animals. 
and motors, and the animals consume from 24 to 67 per cent. of 
the product, he attempts to make electricity do the work. 11 
other cases the use of electricity has resulted in a considerah|: 
reduction of costs and therefore there are prospects of a great 
demand for electricity for ploughing. The question of supply 
mains is a difficult one. The author of this report usually solv« 
the problem by erecting permanent lines alongside the fields anc 
transforming the high-tension energy down to supply voltag: 
by means of a portable transformer car having 4 current « ollecting 
device. The power is then led to the haulage motor through o 
flexible cable. 

France.—The French report shows very clearly the growing 
recognition of the great services that electricity can perform for 
agriculture. Great attention is being paid to electric ploughing 
in France. The type of equipment at present favoured by the 
experts consists of two rope haulage gears which are placed on 
opposite sides of the field to be ploughed. The reversible thre+ 
or eeatens plough is then drawn backwards and forwards acros 
the field. Each haulage gear requires about 100 to 150 horse 
power and weighs 15 tons. In Central France, as in America, 
the most important application of electricity is irrigation using 
electrically driven pumps, and there appear to be great poss- 
bilities of development in this direction. In certain districts 
the value of the land has been increased from nothing up to 
thirty and forty thousand francs per hectare simply by suitabl: 
irrigation. The average power required per litre-sec. and per 
hectare is about 100 kilowatt-hours per annum. 

With regard to the econmic aspect, the French report mentions 
that 42 per cent. of the entire area of France is under cultivation, 
that more than 10 million hectares await electrification, and 
furthermore that the shortage of agricultural labour promises 
a great future for a rational application of electricity. 

With farms fairly widely separated as they are in France, the 
problem of electrification becomes rather financial than tech 
nical. The State has given considerable assistance during recent 
years, first by grants @ fonds perdu to rural associations and 
farmers, and secondly by long-period loans at a maximur 
interest of 3 percent. In 1923 the Parliament voted 600 million 
francs for this purpose. In many cases the departmental and 
local authorities are assisting by loans or by covering working 
deficits. 

Switzerland.—The main impression left by the report is that 
Switzerland already leads other countries in the diversity of 
applications of electricity to agriculture, although the specific 
energy consumption is greater in those countries where grain 
cultivation predominates. The measures proposed by the 
Confederation for promoting the cultivation of grain will effect 
a considerable increase in the energy consumed for this purpose. 
The Swiss Farmers’ Association possess in the Trieur Laboratories 
an establishment of great importance. This Institute tests all 
new apparatus and processes put on the market and gives the 
farmers information on all subjects in which they are interested. 

Denmark.—The report is chiefly concerned with supply con- 
ditions. As in Germany and Switzerland, a secondary distri- 
bution pressure of 220/380 volts is preferred. Climate conditions 
in Denmark usually necessitate large insulators and particularly 
good internal insulation of the equipment. The working con 
ditions have also led to a discontinuance of the practice of 
earthing the frames of apparatus or machines. 

Norway.—The author of the report points out that Norway 
has ten million kilowatts of available water power and that of 
this about 1-4 million kilowatts has been utilised, giving an 
annual output of about seven thousand million kilowatt-hours. 
Of this about 5} thousand millions go to the electro-ehemical, 
electro-thermal, and timber industries ; the remainder, about 
1} thousand million kilowatt-hours, serves for the general supply. 
This has made great progress even in agricultural districts, so 
that about 57 per cent. of such districts possess a supply, which 
is particularly noteworthy in such a thinly populated country. 
The average annual consumption amounts to about 450 kilowatt- 
hours per farmer. 

Conclusions.—A fairly clear idea of the progress of electrifica- 
tion in the various countries may be obtained from the reports 
and the foregoing comments. The General Reporter is of the 
opinion, however, that in addition to the points raised in the 
reports, special attention should be drawn to the problems 
still awaiting solution, and with this object in view he puts for- 
ward the following suggestions for discussion :— 

There is no doubt that from every point of view the intro- 
duction of electricity into agriculture brings economic benefits. 

Electric milking with modern equipment can be warmly 
recommended to all farmers possessing more than ten milk cows. 
Supply undertakings should devote their attention primarily 
to the promotion of electric milking, since the energy for this is 
sold at power rates without increasing the maximum demand of 
the farm, and the demand is maintained during 1000 hours in 
me year. 

The preservation of fodder must continue to be one of the most 
important subjects claiming our attention, and it ought soon to be 
possible to solve this problem, particularly in districts where the 
climate is very variable in the early part of the year. The ques- 
tions of wet silage and artificial drying of hay are of first impor- 
tance. The efficiencies of the equipment hitherto used have been 
so low as to be economically impossible. The food value of 
artificially dried hay is nearly 20 per cent. greater than that of the 
naturally dried product. If it were possible to save only @ third 
of the hay crop in Switzerland from rot by adopting artificial 
drying, the monetary saving in remedial means would be about 
thirty million francs, 
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The subject of electro-culture is one which requires clearing 
up as soon as possible. A careful study of the results obtained in 
the different countries shows that none are sufficiently consistent 
to be of use in deciding on the best system. In England the use 
of high-tension direct current which is applied to a wire network 
suspended over the plants and passes into the ground through the 
intervening air appears to have attained a certain degree of 
success, and it seems as though the English climate (damp and 
salt-laden air) is particularly favourable for this system (see the 
publications by Professor Blackmann of the Botanical Institute, 
in London). From the French report it would appear that high- 
frequency currents were of more utility than high-tension direct 
current, whereas the tests carried out in Germany and Switzer- 
land have given absolutely negative results. No better con- 
clusion is to be drawn from the use of the Christofleau system 
using atmospheric electricity. On the contrary, the exposure 
of plants to ordinary electric light in nurseries has given most 
remarkable results. The use of electric lighting in fields has not 
produced anything like the same apparent advantage. 

Electric traction on the land as a substitute for horses and 
petrol tractors should also be made a subject for discussion. 

- Accident prevention demands careful attention. 

General,—In order to further the above questions the formation 
of study committees in the various countries is indicated. If 
necessary an international committee should be created in order 
to promote the exchange of ideas between countries. We must 
remember that it is necessary that a large amount of capital 
should be invested in agriculture and that the present application 
of electricity in this field does not represent a very favourable 
load. Every fresh application improves the conditions, how- 
ever. 

There is no doubt that electricity is capable of rendering far 
greater services to mankind than appears to be the case to-dey. 
The favourable progress of electrification depends, however, on 
close co-operation between investigators, farmers, supply under- 
takings, and economists. 


Section D met for the first time to discuss 
this question on Thursday afternoon, September 
2nd, under the presidency of Mr. A. R. Angelo. 
Four papers, presented respectively by Mr. 


Borlase Matthews, Rung and Faaborg-Anderson, 
Norberg-Schulz, and White, were submitted for dis- 
cussion. Mr. F. Ringwald, the reporter, addressed 
the meeting in German, summarising the progress 
made in various countries with respect to the use of 
electrical power for farming purposes. Mr. Borlase 
Matthews, whose advocacy of electrical methods of 
agriculture in England is so well known, opened the 
discussion. He said that he had chosen the subject of 
electric ploughing for his paper because it was most 
attractive from the point of view of the electrical 
engineer, whose difficulty was to find enough demand 
for power on a farm to make a supply profitable. If 
farmers were only properly instructed and were pro- 
vided with proper appliances, they could furnish a 
load for central stations which in the aggregate would 
exceed the industrial load in practically every 
country of the world. British farmers at present 
were passing through extremely difficult times, and 
their only hope seemed to be to reduce the costs of 
operation by the help of the engineer. 

Mr. Stewart, representing the National Committee 
for the Relation of Electricity to Agriculture in the 
United States, said that the General Reporter had 
considered it remarkable that America should be so 
backward in the application of electricity to farming 
purposes. It would therefore be well to explain the 
situation a little tully. According to the survey of 
world power in the Electrical World of January 9th, 
1926, the forty-three countries which supplied infor- 
101,406 485,777 kilowatt-hours of 
electricity in 1925. The figures for Germany were 
not included, but data before the Conference 
showed that Germany produced about 11,400,000,000 
kilowatt-hours. The total for the forty-four countries 
was thus 112,806,485,777 kilowatt-hours, of which 
the United States produced 54,418,403,000 kilowatt- 
hours, or almost one-half of the total. The popula- 
tion of forty-four countries is given as 637,527,000, of 
which the United States had 112,684,000. In other 
words, less than 18 per cent. of the total population, 
living inthe United States, were using more than 48 per 
cent. of the total energy generated. There were in 
the United States about 180,000 farms taking electric 
power from power companies, and about 250,000 
farmers had private plants. These 430,000 farms repre- 
sented, however, only 7 per cent. of the total farms in 
the United States. The 180,000 farms which were 
supplied by power lines were using about 420,000,000 
kilowatt-hours per annum, so that the energy con- 
sumption per farm was around 2300 kilowatt-hours per 
annum. The study of the utilisation of energy in 
agriculture was started in Minnesota in 1920, and in 
1923 a State Committee was formed and a field 
laboratory inaugurated. Since then twenty states 
had organised experimental farms under the direc- 
tion of the National Committee on the Relation of 
Electricity to Agriculture. More than 250,000 
dollars had been spent on investigations, and the 
directors of the various projects met annually to 
secure co-operation. The intensity of effort and 
study now being devoted to the application of elec- 
tricity to agriculture in the United States was very 
great, and the work was being carried on with the fullest 
co-operation of colleges and universities. As regarded 
tariffs or rates, the rate in use at Redwing, Minnesota, 
was representative of the kind of rate recommended. 
It consisted of a fixed charge of 6-90 dollars per month 
per customer, plus a charge of 5 cents per kilowatt- 
hour for the first 30 kilowatt-hours and of 3 cents per 
kilowatt-hour for all energy used per month in excess 
of 30 kilowatt-hours. That rate was based on the com 
plete financing of the primary and secondary power 
lines by the power company. That type of rate would 
be used uniformly throughout Minnesota. In Cali- 
fornia, where large hydro plants made electrical 
energy cheaper, the farmers were getting electricity at 
about half the cost mentioned. 
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Energy was supplied to the farms by three-wire 
alternating current at 220 or 110 volts. Al) motors 
of half horse-power or over were connected to the 
220-volt service. The large motors for thrashing, 
ensilage cutting, irrigation, &c., were supplied at 
440 volts through portable or separate transformers. 
The transformers to supply the low-tension farm 
service were now placed in the farmyards, so as to 
sure short secondaries. The primary service was at 
2200 volts, where the maximum load per line was not 
more than 125 kilowatt-miles. On more heavily 
loaded lines 6600 volts was becoming standardised. 
There was some three-phase farm service, but most 
new lines were single phase, as costs do not warrant 
three-phase construction. Lines from 8 to 16 miles 
long were being built to give farm service. Among the 
uses of electricity might be mentioned the drying of 
hay. There were two instances of large hay drying 
plants, in which alfalfa was dried and ready for storage 
within thirty-five minutes of being cut. Messrs. 
Ekstrom, Wallem, Friedrich Brock and Ringwald 
also took part in the discussion. 

The section resumed its sitting at 9.30 a.m. on 
Friday morning under the presidency of Dr. M. Kano. 

Monsieur Bitouzet remarked that, with regard to 
the alleged excessive cost of drying hay artificially, 
all prices were relative. In a dry year it might well 
be that the sun would do the work more economically, 
but when the weather was bad the farmer was faced 
with the choice between making bad hay naturally 
or good hay artificially. In France that year the use 
of electricity in agriculture had been put in one 
respect on a commercial basis. A company had been 
formed to operate electric winding gear and ploughs 
in the neighbourhood of Paris, the idea being to offer 
the farmers to take a contract at so much an acre to 
do their ploughing electrically. There were many 
prophets of evil, who prophesied that at the prices 
asked—-250f. to 500f. a hectare—-there would be no 
demand for the services of the company. However, 
two or three days ago the speaker had seen seven 
electric apparatuses in full action at seven different 
places north of Paris. Of those sets, three would 
plough at least 500 hectares, and the company during 
its first year of existence would cultivate between 
2500 and 3000 hectares of land. 

Dr. M. Kano said that in Japan the introduction of 
electricity into the rice fields was proceeding very 
rapidly, but in view of the increase in population from 
600,000 to 700,000 annually, it was necessary to con- 
vert marshy and desert land into rice fields by means 
of drainage and irrigation, if the population was to 
be fed. For such work there could be used from 
400,000 to 500,000 horse-power. Much was being 
done to improve agriculture in Corea, where ten 
years ago no rice at all was grown. Power for the 
farmers was generally produced by oil or suction gas 
engines on the individual farms, but there was an 
abundance of anthracite and lignite coal which, the 
speaker hoped, within a few years would be used to 
produce electricity in central stations. In Japan 
brilliant electric lights were used to attract moths in 
the rice fields, the moths falling into pans of water 
underneath,, thousands being killed every night. 
The moths themselves were harmless, but the cater- 
pillars which developed from their eggs did enormous 
damage in the rice fields. 

Mr. Velander explained the system of rural dis- 
tribution of electricity used in Sweden. The energy 
was distributed in each district at about 3000 volts. 
From the State system about 40 per cent. of the culti- 
vated area was electrified, while 16 per cent. was 
electrified by private enterprise. The State system of 
charging was as follows :—First a fixed annual charge 
of 3-5 gold francs per hectare of tilled soil, then 
another fixed charge of 350 gold francs per kilowatt 
of energy demanded, and in addition to these a rate 
of 9-7 centimes per kilowatt-hour. In the area of 
the South Swedish Company the Consumers’ Co- 
operative Society themselves buy the distributing 
lines and turn them over to the company to operate. 
They pay interest on their own capital at the rate of 
8 per cent., and in addition they pay 4 per cent. to the 
company for attendance, maintenance and operation. 
The energy is sold at the rate of 11-1 centimes per 
kilowatt-hour, “and the Society decided the rate its 
members pay individually. The system was a good 
one and led to a development. The average con- 
sumption of electricity in Sweden at present was 
44 kilowatt-hours per hectare per annum and the rate 
of increase was 7 per cent. 

A further meeting of this section was held in the 
afternoon, members reassembling under the presi- 
dency of Dr. Kano at 2. p.m. 

Mr. Kitson mentioned many possible uses for 
electric heat in agriculture, for the drying of tea leaves, 
copra, grain, cocoa nibs, &c. He also suggested that 
the ultra-violet light might be useful as a substitute 
for the spraying of the trees in rubber plantations. 
Ultra-violet light had been found very beneficial in 
destroying vegetable and insect parasites and its 
uses in those respects had not yet been fully exploited. 

Mr. Stewart said thet it had been discovered in 
America that the treaiment of food by ultra-violet 
light had the same effect on the animal ted as treating 
the latter directly. Applying ultra-violet light to 
cattle food had resulted in the production of milk 
with a higher vitamine D content, and hens treated 
by the light produced eggs with five to seven times the 
vitamine D content of ordinary eggs. The question 








The fundamental 
principles of tariffs should apply to every place and 


of tarifis was very important. 


country in the world. It was easy to frame a bad 
tariff. In America one company had a tariff which 
increased its consumption from about 400 kilowatts 
per farm to 1800 kilowatts, with 2000 consumers on 
the lines. That company recently found that it was 
losing about 8000 dollars a month owing to the 
inadequate type of rate. Some rates tended to keep 
down the consumption of electricity, whereas what 
was wanted was to increase it. On one European 
system there were 4000 farms, of which 2400 had less 
than twelve lights. Figures for 1400 farms in America 
showed an average of nineteen lights per farm, and in 
Canada they showed twenty-nine lights per farm, 
because there the rates were not based on the number 
of lights. 

Mr. Kettle said that both in Ireland and in England 
the farmer had not yet been interested in the supply 
of electricity to farms. The supply engineers had 
come to the general conclusion that electricity could 
only be supplied to the average farmer at a loss, 
either to the farmer or to the company, depending 
on what kind of price was charged. It was interesting 
to find that in Switzerland 50 million units per annum 
were used by farmers. Swiss farmers certainly were 
good enough business men only to take electricity if 
it paid them to do so, and what the speaker wanted 
to know was whether the supply authorities were 
equally satisfied. 

Mr. Borlase Matthews said that a National Poultry 
and Husbandry Institute had recently been founded 
in England, and tests would be carried out this winter 
on the application of electric lighting and heating to 
hen-houses. Agricultural electric motors had reached 
a certain stage of perfection, but more must be done 
to make them proof against dust, artificial manure, 
ammonia gases from stables, and so on. A standardised 
and robust form of speed reduction gear should also 
be supplied, and agricultural machinery should be 
arranged to be driven at higher speeds than at 
present. As to artificial haymaking, that was really 
a bacteriological process, for an electric fan could 

‘cure ” 30 tons of hay working only for a half-hour 
or an hour per day for nine days, which would 
obviously be insufficient for real drying of such a 
quantity. The Oxford School of Agricultural Engineer- 
ing had done some good work in connection with the 
drying of sugar beet. The beet could be sliced, dried 
and stored, so that the sugar factory could be kept 
operating throughout the year. With regard to 
milking machines, the speaker had some sympathy 
with the farmers’ reluctance to let people experiment 
on his cows. As a practical farmer himself he knew 
that a cow was a sensitive creature and could easily 
suffer damage. 

Following a short discussion on the subject, it was 
moved by Mr. Stewart that the acting chairman, 
Dr. Kano, be instructed to refer to the Executive 
Council of the World Power Conference the desire of 
the section to have an International Committee 
appointed to study the application of electricity to 
agriculture. 





Models and Analogies for Demon- 
strating Electrical Principles. 
No. VIL.* 


Many models have been devised for explaining 
wireless principles, which in these days interest a 
considerable number of people. The valve charac- 
teristic model— illustrated in Fig. 45—was designed 

















FIG. 45—VALVE CHARACTERISTIC MODEL 

by Professor C. L. Fortescue for demonstration pur- 
poses at the Royal Naval College, Greenwich. It 
shows the relationships existing between three indo- 
pendent variables of a thermionic valve, viz., grid 
voltage, anode voltage and anode current. Grid 
voltage is plotted horizontally along the front of the 
model as illustrated, the centre point being chosen to 
represent zero grid potential. Anode voltage is 
plotted horizontally from front to back, zero being 
at the front. Anode current is plotted vertically 


* No. V. appeared September 10th, 
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from zero at the base to saturation at the top of the 


model. The model is built up in sections, the boun- 
daries of each section in vertical planes parallel to the 
front of the model being anode current—grid voltage 
curves at constant anode potential. An example of a 
constant grid potential curve is shown drawn through 
zero grid voltage. Other such curves can be drawn 
in planes parallel to this one. If horizontal lines 
or “contours” were drawn they would show the 
variation of anode voltage with grid voltage at con- 
stant anode current. Assuming all these lines drawn, 
it follows that the constant current curves would 
appear in a projection of the model in a horizontal 
plane ; the constant anode voltage curves in a projec- 
tion in a vertical plane in front of the model ; and 
the constant grid voltage curves in a projection in a 
vertical plane at the side of the model. As these two- 
dimensional curves are usually more familiar to 
students it has been found useful to build of wire a 
skeleton replica of the model, and to project it in the 


ANODE CURRENT 


ne ANODE VOLTS 


FIG. 46—-ANODE VOLTAGE—ANODE CURRENT CURVE 


three planes mentioned upon a ground glass screen 
by means of a parallel beam of light. 

An interesting feature of the model is the formation 
shown at the front on the right of Fig. 45. This is 
shown more clearly in Fig. 46, which is a side view of 
the model and consequently a constant grid voltage 
curve. In this region the grid voltage is highly posi- 
tive. Owing to the heavy electronic bombardment 
of the grid there is a considerable secondary emission ; 
and as the anode voltage is raised from zero, the rapid 
growth in anode current is chiefly due to this cause, 
a large part of the anode current actually passing 
through the grid circuit. As the anode voltage in- 
creases and more electrons miss the grid, the secondary 
emission decreases, and m this particular region the 
anode current is seen to fall off. A sufficient increase 
of anode voltage must of course eventually raise the 
anode current to a value very near to saturation. The 
small dip in the curve shown is the beginning of a 














FIG. 47--MODEL FOR DEMONSTRATING THE PRINICIPLE 
A SUPER-HETERODYNE WIRELESS RECEIVER 


OF 


‘valley * in-the model, which deepens and widens 
as the grid voltage is made more positive. The model 
has been found especially useful in lecturing on valve 
oscillators, as it is possible to trace upon it oscillation 
lines corresponding to various conditions. 

Mr. A. E. Bowyer-Lowe, of the Bowyer-Lowe Com- 
pany, Ltd., of Letchworth, uses the model shown in 
Fig. 47 for demonstrating beat notes in connection 
with super heterodyne wireless receivers. It consists 
of six organ pipes, normally of the same pitch. Two 
of the pipes are exactly tuned together, two are slightly 
sharp by varying amounts, whilst the remaining two 
are flat by varying amounts. If the two true pipes 


are sounded singly or together only one tone is heard, 
but if one of the true pipes be sounded together with 
one of the pipes that is slightly flat a third note is 
heard sounding like an increase and decrease of the 
This is the beat note which is 
slow, because the difference in pitch is very slight, 


volume of sound. 


beat note is produced that is more rapid than the first 
one. Similarly if the true pipe be sounded together 
with the one that is slightly sharp a slow beat note 
is again heard, whilst if the pipe is sounded which is 
more sharp together with the true pipe a more rapid 
beat note is again heard. If the ears could be trained 
to ignore the two fundamental notes and only take 
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FIG. 48--BOTTOM PART OF LANTERN SLIDE 


notice of the two beat notes, the performance of the 
super heterodyne receiver could be faithfully repro- 
duced. The beat note could be so increased in rate 
as to kecome a new musical note. 

In the super-heterodyne wireless receiver there are 
two frequencies which are mixed to produce a third 





‘Tre Excineer” Swan Sc 


FIG. 49--TOP PART OF LANTERN SLIDE 


frequency, which is equivalent to changing the wave 
length. There is the incoming frequency correspond- 
ing to the wave length of the transmitting station, 
and another frequency produced by an oscillating 
valve in the receiver, the resulting frequency usually 
being lower than either. If, for instance, speech or 
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(One pendulum removed) 
































4 
"Tue Ewcuten” Ww Swain Sc 


FIG. 50—-MODEL FOR DEMONSTRATING THE EFFECTS 
OBTAINED IN COUPLED CIRCUITS 


music is being received from ‘‘2 LO” on a wave 
length of 365 m., corresponding to a frequency of 
820,000 per second and a wave length of 310 m., or 
a frequency of 970,000 be superimposed on the former, 
the beat frequency would be the difference, 1.e., 
150,000 per second, which is equivalent of 2000 m. 





but if the pipe be sounded that is still more flat, a 


posing a wave length of 450 m., or a frequency of 
670,000 per second, because the difference is still 
150,000 per second. 

For illustrating longitudinal wave motion, Mr. 
Philip Kemp, of the Regent-street Polytechnic, uses 
a lantern model—as shown in Figs. 48 and 49. The 
model consists of a glass slide on which the diagram 
shown in Fig. 48—is drawn, the lines being clear, 
whilst the remainder of the plate is black. Above 
this another glass slide—as shown in Fig. 49—is 
mounted, this slide being completely black, except 
for two straight lines at right angles to each other, 
and only that part of the under slide shows which is 
directly underneath the clear lines of the upper glass. 
Both the slides are circular, and the former is provided 
with a rack at its rim, which engages with a small 
pinion driven by a handle. On turning this the 
diagram—shown in Fig. 48—is slowly rotated, and 
the series of dots which shows through appears to 
move backwards and forwards, thereby indicating 
the wave it is desired to represent ; the appearance of 
the diagram, which caa be thrown on the screen, beiag 
shown in Fig. 49. 

A model designed by Dr. E. W. Marchant for 
demonstrating some of the effects obtained in coupled 
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FIG. 51—-CURVES SHOWING THE -EFFECT OF TIGHTENING 
THE COUPLING OF CIRCUITS 
oscillating electrical circuits was described in the 


Electrician of September 28th, 1913. In this model 
the primary and secondary circuits are represented 
by two oscillating pendulums, arranged as shown in 
Fig. 50, and the top and bottom weights of these 
pendulums can be moved along the rod. to enable 


them to be adjusted to oscillate with identical 
periods of swing or with any desired difference 
in period. The pendulums are coupled by con- 


necting them by rubber cords of varying thickness 
the coupling cords passing round light aluminium 
pulleys, which are supported on T frames 
to enable the tension in the bands to be adjusted. 
The object of this arrangement of pendulums and 
coupling-rods is to bring the two oscillating pen 
dulums into line and to give a symmetrical control 
to each pendulum. 

Each pendulum is attached to a brush, which i 
supplied with ink from a tube, and the markers move 
over a strip of paper fastened to a flat board, which 
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FIG. 52—TUNED AND UNTUNED PENDULUM CURVES 


is driven steadily along a slide by an electric motor. 
The two brushes are arranged as close together as 
possible, so that the oscillations of the pendulums 
can be compared both in phase and in amplitude. 
Different coloured inks are used for the two brushes, 
so that the traces may be distinguished from each 
other. The displacement of the pendulum represents 
pressure difference across the condenser of the 
oscillating circuit, and the current flowing corre- 
sponds with the velocity of motion of the pendulums. 
Since maximum current and maximum potential 
difference are proportional to each other, the ampli- 
tude of the curves may be taken to represent the 
magnitude of either current or potential difference 
in the oscillating circuit, though the two quantities 
are 90 deg. out of phase with each other. 

When one of the pendulums is set in motion its 
energy is gradually transferred through the rubber 
band to the other pendulum, and the stronger the 
band—.e., the tighter the coupling—the more rapidly 
is the energy transferred—as illustrated in Fig. 51. 
Here the resultant oscillation shown really consists of 
two oscillations of slightly different frequencies. When 
the two component oscillations are in the same durec- 
tion the resultant is large, whilst when they are out 
of phase it is small. The difference in frequency of 
the components may therefore be estimated from the 





The same beat note could be obtained by superim- 





curves showing the resultant oscillation, there being 
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a difference of one complete oscillation in the two 
component oscillations between two minima in the 
resultant curve. The curves a and 6—Fig. 51 

show that the difference in frequency of the com- 
ponents is increased with increase in the tightness of 
the coupling, which corresponds with the well- 
known phenomenon that the difference in wave length 


of two waves from a coupled oscillator increases 
with the tightness of the coupling between the 
circults. 

The model may also be used for showing the 


necessity for accurate tuning between circuits when 
In Fig. 52 two sets of 


- 


loose coupling is employed. 
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SHOWING INCREASED VIBRATION DUE 
TO TUNING 


FIG. 53 CURVES 


curves shown, set relating to “tuned” 
pendulums and the other to pendulums with a differ- 
ence in the natural period of 20 per cent., the pen- 
In Fig. 52a, where 
the pendulums are “tuned,” the resultant oscilla 
tion of the second pendulum is much greater than in 
Fig. 528, where the pendulums are not adjusted to 
the same period. The greatness of the difference 
the resultant maximum oscillation of the 
second pendulum in the two cases depends on the 
also shown in 


are one 


dulums being loosely coupled 


bet ween 


tightness of the coupling, and this 1 


Fig. 52. Figs. 52c and 52p show the resultant oscil- 
lations for the same primary impulse with tight 
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54- CURVES SHOWING INCREASED OSCILLATIONS 
WITH TIGHT COUPLING 


FIG. 


Hue 


coupling. Fig. the resultant oscillations 
when the pendulums are tuned, and Fig. 52p when 
there is a difference in the natural period of 20 per 
cent. 

The model may be employed to show the effects 
of shock excitation, such as is used with a quenched 
spark. If the pendulum corresponding to the first 
circuit be drawn aside and the second pendulum be 
allowed to come to its new position of equilibrium, 
the condition is a representation of the state of affairs 
in the primary and secondary circuits, just before 
a spark takes place. When the first pendulum is 
released it swings and communicates some of its 
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FIG. 55—UNTUNED PENDULUM CURVES 


mergy to the second pendulum. After one swing it 
may be stopped, and if necessary the cords attached 
to the second pendulum released, when this second 
pendulum swings in accordance with its natural 
period, until the oscillation dies down, or the first 
pendulum may be allowed to give two or more swings, 
as the oscillating current in the primary circuit of a 
quenched spark transmitter does before it is stopped. 
In this case, the increased vibration of the second 
pendulum which is obtained when more than one 
swing of the primary becomes effective, if the two 
pendulums are tuned, is clearly shown in Fig. 53. 
The tighter the coupling—.e., the tighter the rubber 


oscillation obtained in the second pendulum will be, 
as shown in Fig. 54. 

Experiments have also been made with the two 
pendulums untuned. When the coupling is tight 
and only one swing of the pendulum is allowed, the 
difference in amplitude of the resultant oscillation 
of the secondary pendulum when tuned and untuned 
is considerable, as shown in Fig. 55, the difference in 
natural period being as great as 20 per cent. If a 
loose coupling be employed and three swings of the 
primary pendulum are allowed—see Fig. 56—then 
the resultant vibration of the second pendulum is 
very much reduced, when the pendulums are untuned, 
as seen in Fig. 568, which demonstrates that if the 
spark is not completely quenched and a loose coupling 
be employed, the circuits must be tuned in order to 
obtain the results, just as in the case with 
persistent sparks. 

In all the quenched spark experiments of which 
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cord connecting the pendulums—the greater the 








FIG. 56 CURVES SHOWING THE EFFECT OF A LOOSE 
COUPLING 


records are given, the weight of the primary penduluin 
was much greater than that of the secondary 
dulum. By varying the weights of the pendulums 
the effect of variation in the capacity of the two 
circuits on the resultant oscillations may be studied, 
and some interesting The 
exhibits one peculiarity which is not obvious at first 


results obtained. 








between Trinity-road and Tooting Broadway ; 1 in 60 
rising in the southbound and 1 in 60 falling in the 
northbound between South Wimbledon and a point 


243ft. south of Dorset-road. Thence for a distance 
of 880ft. both lines rise towards the south at an incli- 
nation of 1 in 331, and the remaining 340ft. to the 
entrance to Morden Station are 1 in 50. Except for 
a short length near Clapham South Station no curve 
is of a sharper radius than 20 chains. The exception 
has a radius of 15 chains, and at that point 120 rings 
of tunnel were enlarged to 12ft. internal diameter by 
the insertion of 2}in. packings at the joints. 

Between Clapham Common and Dorset-road, exclu- 
sive of the escalator tunnels, approximately 55,200 
tons of cast iron segments have been placed, including 
76 rings of 25ft. internal diameter, 2696 of 21ft. 24in., 
32 of 18ft., 159 of 15ft., 56 of 13ft. jin., 18l of 
12ft. 6in., and 26,230 of 11ft. 8fin. The total amount 
of the points, exclusive 
of the escalator tunnels, was 278,653 cubic yards 

The rates 


excavation bet ween Same 


maximum of progress obtained in the 


| construction of the running and station tunnels under 


| of 114 hours in free air, 


pen- | 


mode! | 


sight, namely, that tightening the rubber cords does | 


not increase the tightness of the coupling, this being 
due to the fact that the amplitude of swing of the first 
pendulum is limited by the mechanical construction 
of the model, and this first swing corresponds with 
a smaller percentage of elongation of the rubber cord 
than it does when the cord is shorter, so that although 
the forces acting on the pendulum are greater, the 
difference in tension of the cords on each side of 
the pendulum is less for a given magnitude of oscilla- 
tion when the cords are tightly stretched. In using 
the model it is best to have the cords fairly loose, so 
as to reduce the friction at the pulleys. 





London Electric Railways: 
Extensions. 
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No. IV. 


AND Sol 


EXTENSION OF THE CITY H 


RAILWAY (concluded) 


THE MORDEN 


LONDON 


Tue lencth of the Morden extension is 5 miles 15 
chains, and the various stations are at the following 
distances from Clapham Common Station :—Clapham 
South, 4134ft.; Balham, 7920ft.; Trinity-road, 
11, 166ft. ; Broadway, 14,866ft. ; 
Wood, IS,881ft. ; 
den, south end, 


Tooting Colhers 


South Wimbledon, 22,600ft. ; Mor- 


27, 676ft. 


The combined length of 
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FIG. 32—CROSS SECTION AT STATION 


the northbound and southbound tunnels up to the end 
of the iron tunnels at Dorset-road, is 47,920ft., of 
which 4219ft. are in station tunnels. 

The usual accelerating gradient of 1 in 30 falling is 
provided on leaving each station, and the decelerating 
gradient of | in 60 rising in the approaches. The only 
other gradients of note are :—-l in 78 rising in the 
northbound tunnel, and falling in the southbound 


* No. III. appeared September 10th, 


| way 


the different methods of operation and with a working 
week of 136 hours in compressed air and with one 
were as follows : 


Working Rings. Feet, 
hours. 
Rotar svator in free air 114 106 179 
Greathead shield in free air 114 53 89 
Greathead shield in compressed 
air .. o se «2% oe : 136 51 86 
Greathead shield in compressed 
air . — aa : 1i4 13 72 
Rotary excavator in compressed 
OT ae. (ech ea) ae. ne 136 79 134 
Hand tunnelling in free air 114 25 42 
Hand tunnelling in compressed 
air ° ee eo bth a} 39 
Station tunnels in free air 114 30 45 
Station tunnels in compressed 
air 136 18 27 
Except at Morden each station platform is in its 
own station tunnel, and the platforms are 350ft. 
long. Communicating passages, 11ft. 8}in. wide, are 
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FIG. 33 


MACHINE CHAMBER 


provided between the northbound and southbound 
platforms at stations, and from each platform there 
is an opening to the escalators. At intervals between 
the stations there are connecting passages, 7ft. 6in. 
high and 3ft. 4in. wide, to allow for the permanent 
and signal gangs to pass from one adjoining 
tunnel to the other. 


we 


TRACK, SIGNALLING AND STATIONS. 


Having now completed our description of the con- 
truction of the tunnels, we would sav that the per 


| manent way, which has been laid by the railway com- 








pany’s own staff, is to the cross-section shown in 
Fig. 34. British standard bull-headed rails, 42ft. 
long, and weighing 95 lb. per yard, are employed. 
Che rail is carried in 50 Ib. chairs laid on 5in. by 12in. 
jarrah sleepers, 6ft. 6in. long, with a }in. cork-lino pad 
between the chair and the sleeper. The fastenings 
are three lin. diameter screw spikes and an oak key. 
The sleepers carrying insulators for the conductor rails 
are 7ft. long. There are fourteen sleepers per rail 
length, laid at 3ft. 4in. centres except at the joints, 
where they are lft. 10in. centres. The conductor 
rails weigh 85 Ib. per yard. 

The cross-section of a station tunnel and of a plat- 
form—given in Fig. 32—is mainly presented to show 
a new departure made on this extension. The ordinary 
cross sleepers for carrying the rail chairs are not: laid 
through stations. Instead, longitudinal timbers are 
provided for the chairs, and wood blocks set in con- 
crete to take the insulators for the negative conductor 
rail. In the intervening longitudinal spaces -there 
is a concrete pit. These pits have been furnished so 
that any passenger who falls on to the line will have 
a chance of rolling into the pit and so escape being 
run over. 

The signalling, which has also been carried out by 
the railway company, is automatic in its operation, 
and, as on most of the lines belonging to the London 
Electric Railways Company, is on the electro-pneu- 
matic principle. The signals are of the two-aspect 
colour light type, and have electro-pneumatic train 
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stops, fitted with a proving scheme to insure that 
they return to the normal position after the passage 
of a train. The track circuits are of the condenser- 
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NOTE:- Recess left in 
side concrete to 
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insulators 


fed type, which is now the standard for the Under- 
ground Railways. 
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| further and has to reverse, is the signal-box opened.| The station buildings have been designed by the 
The running signals, at other times, work automatic- | railway company’s architectural officer, Both 


ally, but, when the siding has to be used, levers con- | externally and internally they are of a useful and 
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FIG. 34--CROSS SECTION OF PERMANENT WAY 
trolling those signals are put from their “ over pleasing type, and show that refined taste which now 


characterises our Underground stations The en 


position to “ back” in the locking frame, with the result 



















































































































There are two signal-boxes on the extension ; | that the running signals are put to, and locked at, trances from the street are built of Portland stone, 
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FIG. 35—PLAN OF BALHAM STATION SHOWING ESCALATORS 
‘danger,’ and the siding poimts freed. When the | with blue enamel and bronze in the fascia of the cano- 


one at Tooting Broadway and the other at. Morden 
Station. The former, which works the siding 
connection at that station, and which was referred 








FIG. 36—TEMPORARY WORK 


to in our article of August 13th, has an electro-pneu- 
matic power frame of fifteen levers, four of which are 
spare. Only when the siding has to be used, as, for 
instance, when a southbound train is not proceeding 


of each 


Steps 


shunting movement has been made, the siding points touch colour. Tho name of 
are restored and the levers controlling the running 
signals are again free, so that, when pulled to the 
‘over’ position, the signals are once more able to 
operate automatically, provided that the king lever 
has been reversed. Signals controlled in that manner 
are known as semi-automatic. The initial movement 
in the use of the siding is performed by a king lever, 
which holds the levers, controlling the running signals, 
in their “ over’ position. The points are also worked 
by the electro-pneumatic method, and are locked | 
by track-circuit so that they cannot be moved if any 
vehicle be foul of them. The cabin has an illuminated 
diagram, which shows the position of all trains in 
the vicinity of the station. As mentioned in our 
article of July 23rd, when describing the signalling at 
Kennington, green miniature lights are switched in 
when sections are clear. That idea has been adopted 
because green is less trying to the signalman’s eyes, 
and it is also the colour used for “ clear” signals. | 
A train describer is provided in order to advise the 
signalman of the destination of approaching trains. 

The signal-box at Morden is at the north end of the | 
station. It contains thirty-one levers in an electro- 
pneumatic power frame, eleven of the levers being | 
spare. In the depét yard is a mechanically-operated | 
ground frame, containing four working and two spare 
levers. 

For the purpose of promptly advising the sub- 
station to cut off current, two uninsulated phosphor- 
bronze wires are run throughout the tunnels. It 
only is necessary to rub these two wires together 
and make a contact to cause a hooter to blow in the 
sub-station, an illuminated sign, describing the road 
concerned, to be lit up, and a ball to drop. The 
ball automatically trips the traction circuit breaker in 
the sub-station, thus making the conductor rails in the 
section whence the call has come instantly dead.- The 
motorman then joins a portable telephone head-set 
to the wire, and he is able to advise the sub-station 
what is amiss. 


pes ihe) give a 


station is publicly exhibited in blue letters. 





FIG. 37—TROUGHING IN POSITION 


from the street level vive access to the booking 
halls or circulating areas which cover from 1750 to 
3000 square feet. Passimeter booking offices have 
| been provided and are fixed at the head of the esca 
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FIG. 388- BALHAM STATION -VARIOUS SECTIONS 





lators. For the present and until about December 
the station at Balham will not be opened. 


ESCALATORS. 


There is a pair of escalators of the comb type 
at each station, and a fixed stairway between 
them. Normally, there is one ascending and one 
descending, but both can travel in the same direc- 
tion. In the morning rush hours, therefore, both 
run in the descending direction; in the busy 
hours of the late afternoon and early evening both 
are ascending. There are, however, no escalators 
at Morden, as the station there is in the open and 
just below the level of the main road. 

All the escalators, except those at Tooting Broad- 
way Station, ¢.e., at Clapham South, Balham, Trinity- 
road, Colliers Wood and South Wimbledon, are parallel 
with the running lines. At Tooting Broadway they 
are at right-angles to the lines, and approach the 
station from the east or southbound line side. The 
excavations for, and the building of, the escalator 
tunnels, the lower chambers for the escalator gear 
and the passages for passengers, the machinery cham 
bers on the upper floor and the booking halls have 
been carried out by the same contractors as those 
who made the running and station tunnels, i.e., Charles 
Brand and Son at Clapham South, Balham and 
Trinit y-road, and the Foundation Company at Tooting 
Broadway, Colliers Wood and South Wimbledon. 
The work has been done to plans prepared by and 
under the supervision of the consulting engineers to 
the City and South London Railway, Messrs. Mott, 
Hay and Anderson. The escalators themselves and 
their machinery have been installed by the Waygood- 
Otis Company, and that particular work was superin- 
tended by the railway company’s mechanical engi- 
neering department. 

It will be convenient to take the escalator at Balham 
as & typical example, and a plan of that station is 
reproduced in Fig. 33. The station is under Balham 
High-road, and the first, step was to remove the road 
surface and concreting on the main road, and 
to lay heavy timbers instead, so as to arch the 
width ef the future headings. Shafts were sunk on 
each side of the road to a depth of about 9ft., and 
headings driven to the end of the side walls—at the 
top of the escalators in the plan of the booking hall 

and timbered. Excavations for the walls were 
then made and the walls built to a suitable height. 
The side walls may be seen in the cross-sections B B 
and CC in Fig. 38. From the headings for the side 
walls cross headings were driven for the back wall of 
the machinery chamber. The machinery chamber 
is seen under the booking hall in thesection A A, 
Fig. 38, and in Fig. 33, while the back wall is in the 
position shown in dotted lines in the plan of the book- 
ing hall, Fig. 35. Headings were also driven for 
the approaches to the stanchion pits and for the 
girders to support the steel work for carrying the 
road, 

There is a double track of London County Council 
tramways, and as soon as the girders were in position, 
temporary steel joists and timber packing were laid 
thereon to support the tram lines, whilst the trough- 
ing to carry the road was slid into position. The 
roadway west of the city-bound tram line was dealt 
with first ; then that tram line and afterwards the 
other tram line, and, finally, the roadway on the east 
side of the road. Sections B B and G G-—Fig. 38— 
indicate those details. On the completion of those 
operations the work of excavating for the booking 
hall, entrances and machinery chamber was proceeded 
with. 

Meanwhile the excavation for the circulating 
chamber at platform level and for the lower machinery 
room was effected from the running tunnels, and the 
spoil removed through those tunnels. Access was 
thereby obtained to the foot of the escalator tunne!. 
In the building of the latter a pilot tunnel was driven 
upwards ; as will be explained directly, the pilot tunnel 
at Tooting Broadway was driven in the opposite 
direction. At Balham and the other stations, except 
Tooting Broadway, the pilot tunnel was driven by 
hand, in free air, and was of 10ft. 6in. internal diameter. 
The rings used were those recovered from the City 
and South London running tunnels, when they were 
enlarged, in 1922-24, to the standard dimensions. 
During that operation the circulating chamber at 
platform level and the lower machinery chamber 
were being completed. They are shown in plan in 
Fig. 35, and in side and end elevation in sections A A, 
E E, and F F in Fig. 38. The work in the booking 
hall and on the escalator tunnels were kept separate, 
and were not opened out until the roof over the book- 
ing hall was completed. 

On the completion of the pilot tunnel the escalator 
tunnel proper, 19ft. 4in. in internal diameter, was 
broken out by hand and in free air, except, again, 
at Tooting Broadway. It is shown in side elévation 
in section A A, Fig. 38. The top of the escalators, 
with the fixed stairway between, is seen in end eleva 
tion in section CC; a cross-section of the escalator 
tunnel complete is given in section D D, and the foot 
of the escalators, the two passage ways and the two 
platforms in E E. 

The rings at the top and bottom of the escalator 
tunnel were not wholly completed in a circle, otherwise 
there would have been a lower projection at the top 
and an upper projection at the bottom of the tunnel. 
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That is made clear by the dotted lines in the elevation 
The projecting portions in each case were 
not provided, and the junction between the sloping 
top— 
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Fig. 36. 


tunnel and the horizontal chamber at the 
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It should be noted that at Balham there had to be 
the diversion of three 30in. water mains, a London 
County Council 4ft. by 2ft. 8in. sewer, a local 3ft. 
by 2ft. sewer, a 15in. gas main, a 10in. water main, 
London County Council electric tram cables, Post 
Office cables and sundry gas and water mains. The 
concrete saddle over the southbound running tunnel 











FIG. 40--WATER MAINS 


necessitated by the 4ft. sewer is seen in the section 
B B, Fig. 38. 

Fig. 36 gives an idea of the temporary supports of 
the west tramway track at Balham. The temporary 
joists are seen resting on the main girders in order 
to give space for the erection of the steel troughing 
that rests on the main girders ; whilst Fig. 37 shows 
the troughing in position under the temporary 


supports for the track. The views give an idea also 
of the length of track that had to be dealt with and 
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FIG. 39—TOOTING BROADWAY ESCALATOR 


The escalator at Tooting Broadway is exceptional 
in several respects. It, for instance, is at right angles 
to, and not, as at the other stations, parallel with, 
the tracks. As seen in the section—Fig. 39—it 
crosses the southbound tunnei on its way to reach 
the station platforms. Again, the pilot tunnel was 
driven by hand from the street level downwards, 
and when about one-third of its length had been 
executed the water-bearing strata referred to in our 
article of August 13th was met with, and an air lock 
had to be provided—as shown in the lower part of 
Fig. 39—and the remainder completed under com- 
pressed air. The pilot tunnel is seen at street level 
in Fig. 41, just as it enters the ground. Then, before 
the main tunnel for the escalator could be opened 
out a 3ft. by 2ft. sewer belonging to the Wandsworth 
Borough Council had to be diverted, as shown in 
the plan reproduced in Fig. 42. That, owing to the 
nature of the ground, proved a very difficult under- 
taking. 

On completion of the pilot tunnel, the construction 
of the full size tunnel was begun. Its internal 
diameter, again, differs from the others, as it is 22ft. 4in. 
instead of 19ft. 4in. The work was commenced from 
the bottom under compressed air, and as the surface 
was being approached it was found necessary to con- 
solidate the ground. The strata was as shown jn 
the elevation A A in Fig. 42, and the difficulties were 
overcome by constructing what amounted to a con- 
crete cofferdam in the sand strata, which had a 
pressure of 15 1b. per square inch under about 1Ift. 
of clay. The ballast near the top for the area shown 
in the plan in Fig. 42 was then grouted by the Frangois 
cementation process. As seen in the elevation there 
were three 30in. high-pressure water mains at that 
point, and care had to be exercised that they were 
not interfered with. Later, as the surface was 
approached, compressed air working was impractic- 
able, and the work was completed under free air. 

In one last respect the tunnel at Tooting Broadway 
differs from the others, and that is that—as seen 
in section, Fig. 39—the rings are elliptical in 
shape and of the section shown in Fig. 43. By that 
method the tunnel was excavated with a vertical 
face, which was necessary owing to the nature of the 
ground and to the fact that the tunnel was driven 
upwards. The amount of excavation from the book- 
ing halls, machine chambers, escalator tunnels, lower 
chambers and passages at the six stations was 25,500 
cubic yards. 

Two Waygood-Otis latest pattern escalators are 
installed at each of the undermentioned stations, 





of the tram, omnibus and other vehicular traftic that 
Throughout the whole of the work 
at Balham the full width of roadway was kept open, 
Fig. 40 shows 
two 30in. water mains diverted at Trinity-road, and is 
characteristic of similar work at other stations. Thetim- 
ber supports for carrying the tram track will be noted. 
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escalators are inclined at an angle of 
30 deg. to the horizontal, and the machinery is so 
arranged that they travel at the rate of 90ft. per 
minute linear speed. The motors vary in size accord- 
ing to the rise; those at Clapham South, where the 
rise is highest, being of 50 horse-power each ; those at 
Balham, the shortest rise, are of 30 horse- power, 

















FIG. 41—PILOT TUNNEL AT STREET LEVEL 


whilst the machines at the other four stations are 
operated by 40 horse-power motors. 
POWER SUPPLY. 

The electrical energy for the Morden extension is 
distributed from two sub-stations, one at South 
Wimbledon and the other at Balham. The high-ten- 
sion current is not, however, furnished from Lots-road 

| power-house, but is being purchased from the County 
of London Electric Supply Corporation, at 11,000 volts, 
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three-phase, 50 cycles. Power is generated at its 
Barking power station and supplied from Gorringe 
Park sub-station to Colliers Wood, where there is a 
switch and meter room—Fig. 44. The switchgear 
ix of the ironclad type. Thence two cables run through 
the tube——-one in each tunnel—to South Wimbledon 
ub-station and from that point two smaller cables 
vo to Balham sub-station. 

South Wimbledon is manually operated and Balham 












These breakers are remarkably effective ; they have, 
on test at the maker’s works, broken short-circuit 
currents, which have risen to 12,000 ampéres in 
-0081 seconds, without the rotary converters flashing 
over. That was on a short circuit of which, if it had 
not been broken by a high-speed breaker, the maxi- 
mum value of the current would probably have 
amounted to 25,000 ampéres or more. 

South Wimbledon sub-station is also equipped with 
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FIG. 42--DIVERSION OF SEWER 


8) «6Tremote eontrolled therefrom. The former is 
equipped with three 50-cycle, 1200-kilowatt rotaries 
500 revolutions per minute, with space for a fourth 
machine if it should be required. The high-tension 
current is stepped down in air blast transformers 
to 380 volts for the rotaries. The banks consist of 
three single-phase transformers, each wound with 
two The 
delta prunary and double delta secondaries to produce 


secondaries. transiormers are connected 
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FIG. 48—-ESCALATOR TUNNEL SECTION 


six-phase. The high-tension oil switches are of the 
ironclad type, hand operated. The high-tension 
bus-bars, isolating links, &c., are, however, enclosed 
in brick cubicles, that method being preferred to 
ironclad bus-bars. 

The low-tension switchboard is fitted for the control 
of 600 volts direct-current supply to contact rails 
and escalator feeders. The circuit breakers on the 
board are of the hand-operated high-speed type, the 
track breakers being of 3000 ampéres normal rating. 


a 450-kilowatt bank of transformers of the air blast 
type for supplying 440 volts, three-phase, to the 
lighting feeders on the railway. At each station the 
440 volts pressure is stepped down to 220 volts for 
local lighting. 

The electrical supply for the signalling is provided 
for by a single-phase transformer, 11,000 volts to 
650 volts, the 650 volts being cut down to suitable 
low voltages at various signal distributing centres. 


At the end of the low-tension switchboard at 





FIG. 44—SWITCH 


South Wimbledon there is a panel on which 
is fitted apparatus for the remote control of Balham 
sub-station. From there all the plant at Balham may 
be put in or taken out of service and indications are 
given on the panel as to the position of the plant. 
Ammeters also are provided which indicate the current 
output from that sub-station. The panel at South 
Wimbledon is connected to Balham by two ten-core 
pilot cables, through which the controls are operated. 
Balham sub-station is equipped with three 1500- 





kilowatt, 50-cycle, six-phase rotaries, with space for 
a fourth rotary if it should be required in the future. 
It is fully provided with remote control automatic 
apparatus so as normally to be an unattended station. 
The machines and equipment were manufactured and 
installed by the Metropolitan-Vickers Electrical Co. 
The high-tension switches are motor operated and 
are closed and opened from the control pane! at South 
Wimbledon, as already noted. To put a rotary into 
service the appropriate push button is pressed at 
South Wimbledon, thus causing the rotary oil switch 
to close at Balham. On closing the switch the rotary 
transformers are livened, the 
air fan runs up and the exciter, being attached to the 
The starting 
separately 


transformer cooling 
fan motor, does so at the same time. 
then starts the rotary, at first 

As the rotary pressure builds up to about 200 
volts the machine self-excited, and 
matically the exciter is switched off. The rotary runs 
up to synchronism and, after polarity has been 
checked by a polarised motor relay, the rotary 
synchronises, the main alternating-current contactors 
close and the starting motor switches off. Circuit 
breakers then close on the direct-current side, putting 
A special relay and 


motor 
excited. 


becomes auto- 


the machine on to the bus-bars. 
resistance has been fixed so as to provide for a cold 
machine paralleling a hot one already on load. 

Each rotary unit is fully equipped with protective 
devices to guard against almost all known causes of 
trouble. Thermostats are fitted to bearings and 
windings, and any excessive overheating causes the 
machine to shut down. When that happens indication 
is given to South Wimbledon that, for some reason, 
the machine is shut down. 

The track feeders from Balham switchboard to the 
contact rails are protected by solenoid-operated high- 
speed breakers which are controlled from South 
Wimbledon. Each of the breaker panels is equipped 
with a periodic re-closing relay. The function of that 
relay is to cause automatic re-closing of the circuit 
breaker, after an interval of thirty seconds, in the 
event of the circuit breaker being tripped owing to a 
fault on the track. The relay may be set to re-close 
the circuit breaker one, two, three, or four times, after 
which setting the breaker is locked out and indication 
is given to South Wimbledon that it has locked out. 
When the fault on the track has been cleared the 
attendant at South Wimbledon may the 
breaker. The object of re-closing several times is 
because it is found in traction experience that quite 
a number of momentary 
duced by low shoes, clear themselves without the 
necessity of keeping the track dead any length of time. 

Balham sub-station is ventilated similarly to that at 
South Wimbledon, viz., by a fan drawing air through 
a washer. Air compressors and lighting transformers 
of like make and capacity to those at South Wimbledon 
have also been installed. 


re-close 


* shorts,”’ such as those pro- 


RoOLuine StTock. 


The new stock for use on the Morden 


rolling 





ROOM, COLLIERS WOOD 


extension and for the new connection between 
Charing Cross and Kennington comprises a hundred 
motor cars and ninety-two control trailer cars, built 
by Cammell Laird and Co. and by the Metropolitan 
Carriage, Wagon and Finance Company, and fifty-five 
trailer cars, built by the Birmingham Railway Car- 
riage and Wagon Company and the Metropolitan 
Carriage, Wagon and Finance Company. All the 
cars are of steel construction, the principal dimensions 
being :——Overall length, 49ft. 9}in.; width, 8ft. 6jin.; 
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overall height from running rail, 9ft. 6in. The approxi- 
mate weights are :—Motor cars, 32 tons; control 
trailer cars, 19} tons ; trailer cars, 18} tons. 

The cars are of a clean flush finish, except in the 
waist panels, where shallow snap rivets are intro- 
duced. The roof is partly of the elliptic type and 
partly of the clerestory type, in order to provide 
doorway head room and ventilation respectively. 
The ventilation is principally effected by air scoops 
fitted into the clerestory and ornamental grills fitted 
on the inside of the car. In order to reduce the 
umount of tunnel noises the interior grills are not 
directly opposite the air scoops. Further ventilation 
is provided by certain of the side windows, which are 
arranged to open 3in. The reduction of noise has 
been provided for by a lining of asbestos between 
the outer and inner sheetings. 

The cars are close coupled and a spring fender is 
provided at each end.. They are carried on centre 
Learings of the ball-bearing type, whilst the side 
bearings are of the hard steel roller type which bear 
on a hard steel wearing plate. 

The brake system is of the air brake type, and an 
electrical device is fitted and so arranged that a light 
burns over the motorman’s head so long as the brakes 
are applied on any car on a train. A control governor 
on each motor car prevents the motorman starting 
a train until there is enough air in the air brake system 
to apply the brakes satisfactorily. : 

The side doors are double sliding doors, which work 
on roller bearings. Each door is worked by an elec- 
trically controlled air engine. The seating capacities 
are :—Motor cars, thirty passengers ; contro! trailers, 
forty-four passengers; trailer cars, forty-eight 
passengers. 

The electrical traction equipment is of the “ all- 
electric *’ type with automatic accleration, manu- 
factured by the General Electric Company, Ltd. 
The motors used have an output of 230 brake horse- 
power on a one-hour rating. They are of the self- 
ventilated type and special attention has been given 
to insulation in view of the severity of the service to 
which they are subjected. 








International Roads Congress. 


ALTHOUGH it is only three years since the last 
meeting organised by the Permanent International 
Association of Road Congresses was held at Seville, 
the phase into which the road problem has now entered 
gives ample justification for the holding of the Italian 
Congress, the main work of which was done in Milan 
last week, but which held the final meeting in Rome 
on Monday last, September 13th. 

In all countries the growth of motor traffic is 
creating an insistent demand for more and better 
roads, and it is probable that never in the history of 
the world has the mileage and character of existing 
highways fallen so far in arrear of actual needs. It 
is not merely that the engineer is being called upon to 
reconstruct the road systems of the world to meet the 
demands imposed by motor traffic, a task with which 
he is well able to cope, but that with the technical 
aspect of the subject is bound up a financial problem 
which in many European countries is proving most 
difficult to solve. The proceedings at Milan and the 
large number of reports presented to the Congress 
have indicated the energy with which the work of 
consolidating the roads position against the invasion 
of the motor vehicle is being conducted. The wide 
interest aroused by the Congress was revealed by the 
fact that over fifty official delegations were appointed, 
and that considerably over 1000 members attended. 
Government Departments, the engineering pro- 
fession, provincial, county and municipal authorities 
and users of the roads were represented, and a good 
deal of useful work was accomplished. 


CONCRETE Roaps. 


The engineering aspects of the Congress covered a 
fairly wide field, including concrete roads, bitumen, 
asphalt and tar surfacings, and standardisation of 
materials. On the subject of concrete roads, over 
twenty reports were presented giving an account of 
practice and experience in the United States, Great 
Britain, Italy, France, Belgium, Denmark, Sweden, 


and the Low Countries. The reporters for Great 
Britain were Mr. C. M. G. Richmond (Divisional 


Roads Engineer, Ministry of Transport), Mr. J. B. L. 
Meek (city engineer, Manchester), Mr. A. Harrison 
(borough engineer, Southwark), and Mr. W. P. 
Robinson (surveyor to the Surrey County Council). 
The greatest experience of concrete roads has, of 
course, been obtained in the United States, but a 
considerable experience has also been obtained with 
highways of this type in Great Britain and other 


parts of Europe, a notable example which delegates | ¢ 


had an opportunity of inspecting being the Milan—| mended. With regard to binding material, the 
Larghi motor road, 85 kiloms. in length. At the| qualities on which stress was laid in the reports were 
Seville Congress the composition by volume of concrete | adhesion, cohesion, ductility and stability. Various 
was fixed at 1-2-3-5. In the construction of the Milan—| methods had been proposed, it was stated, for 


Larghi road, a 1-2-3 proportion has been adopted with 
excellent results. The American specification fixes 
the proportions at 1 part cement, 2 of fine aggregate 
and 4 of coarse aggregate. 

The British report dealt with several types of 


r 


I 
t 


experiments in connection with the silicatisation of 


ances was emphasised, and recognition given to the 
advantages attending the use of quick-setting cement 


on the improved systems which had been recently 
adopted by road engineers, they had been proved 
suitable for carrying a large volume of heavy motor 
traffic. 


Belgium, Italy, Sweden, Switzerland, and Holland. 
The British reporter was Mr. W. J. Hadfield, the city 
surveyor of Sheffield. 


justice to the British tar industry, which now finds 
its chief outlet in the use made of the material in 
road engineering, but this misconception was cleared 
up as it was recognised that the use of tar in road 
work would probably be on an increasing scale. 
The materials used in bituminous roads dealt with in 
the reports were natural asphalt rock, non-asphaltic 
mineral materials, and bituminous materials of every 
description. 
rock must be homogeneous, entirely impregnated 
with bitumen, and contain only a small percentage 
of clay. 
according to traffic and climatic conditions from 6 to 


were stated to include coarse aggregate retained by 
a screen of 6 mm. square mesh and fine aggregate 
retained by a screen of 6-200 meshes per square 
centimetre. 


practice. 
of a penetrometer, and ductility by tensile stress 


sections of concrete roads in Manchester and new 
roads in country areas in Surrey. The Belgian and 
Italian reports referred to several instances of con- 
crete roads made on patented systems. In Belgium 
such roads had, it was stated, been built by the 
Rhoubenite and “ Soliditit Belga”’ processes, and 
in Italy by the Soliditit Patent process. In the latest 
applications of the first process a mixture of 5 cubic 
metres of rubble, 5 cubic metres of flat porphyry 
stone, 3 cubic metres of Rhine sand, Portland cement 
(350 kilos.), and Houben powder (16-8 kilos.) was 
used. In the second patented process, in Belgium, 
a mixture of 700 kilos. of “ Soliditit’’ cement 
and flat porphyry stones of 10-50 mm. was used, 
a certain quantity of 9-20 mm. chippings being 
incorporated, during the process of laying, in the 
upper layer. The mixture in Italy consisted of 
50 kilos. Soliditit cement per 45 cubic metres of sand 
and 75 cubic metres of rubble and gravel. The results 
obtained by these processes were different, and had 
been differently judged. The testing period was still 
too short to draw conclusions of decisive value. 

In Belgium there had been carried out experi- 
ments also in surfacing with Gunite, with or without 
reinforcement, having a basis of Portland cement or 
iron slag cement. Practical data are still lacking as 
to the expediency of carrying out surfacing work in 
ordinary concrete with furnace slag. 

The report showed that considerable experience 
had now accumulated of single and double metal 
reinforcement in concrete road work. It was stated 
that reinforcement had not in many cases prevented 
cracking of the concrete, while it was attended by 
additional expense and rendered the work of con- 
struction and repair more complicated. It was 
suggested that the whole question should be further 
investigated, but it was recognised that metal rein- 
forcement represented, in the case of non-homoge- 
neous or weak foundations, a valuable aid in ensuring 
the stability of the pavement, subject to ascertaining 
in each particular case whether the same result could 
not be more cheaply and readily obtained by in- 
creasing the thickness of the layer. An account was 
given of the numerous experiments carried out with 
both longitudinal and transverse expansion joints, 
but no definite decision on the subject could, it was 
stated, yet be reached. In American practice joints 
of this character were rarely employed, and in 
countries where they had been used a great variation 
of opinion was disclosed as to the most suitable dist- 
ances for the cross joint. The conclusion reached 
was that the experimental tests undertaken with a 
view to deciding the best type of reinforcement for 
expansion joints must be continued. It was also 
decided that the practice of constructing roads with 
alternating slabs for the purpose of reducing the 
dimensions of expansion joints and of diminishing 
cracks was worthy of further investigation. Coating 
concrete roads with mineral oils or bituminous mix- 
tures might in many cases, it was thought, give good 
results, and the Congress recommended that the 


the surfaces of concrete roads, with a view to their 
better preservation, which were in progress in Great 


Britain, shovld be continued. For repairing con- 
crete roads, the need of employing mechanical appli- 


or asphalt concretes. The Congress adopted a resolu- 
tion that where concrete roads had been constructed 


BrruMINoUS AND ASPHALT Roaps. 


Reports on bituminous and asphalt roads were 
presented by the United States, Great Britain, France, 


It was felt in some quarters 
that the reports on this subject failed to do complete 


It was laid down that the asphaltic 


The percentage of bitumen might vary 


13 per cent. Mineral materials not naturally asphaltic 


For filler the use of ordinary Portland 
sement or finely powdered hydraulic lime was recom- 


neasuring adhesion, but none had been adopted in 
Cohesion was usually measured by means 


neasured on a small test piece of the material, but 
he English report proposed to replace this test by 


physical and chemical tests. Stress was laid on the 
need of specifying tests on bitumen which might be 
readily carried out by the engineer in charge of the 
work, leaving the more complex and complete tests 
to be carried out in scientific laboratories. 

The general conclusions on bituminous and asphaltic 
roads adopted by the Congress stated that the tests 
at present in use were sufficient on the whole to 
determine whether a certain bitumen was suitable 
for use in given conditions, but the hope was ex- 
pressed that a practical method might be found of 
measuring the adhesion of a bituminous binding 
material to an aggregate, and that a complete study 
would be made of the action of the very fine mineral 
matter incorporated in bituminous binders on the 
so-called asphaltic of the binding 
material itself. 


characteristics 


STANDARDISATION OF TESTS. 

From some points of view the decision reached by 
the Congress with regard to the standardisation oi 
tests of road materials may be regarded as one of the 
most important achievements. It was shown that 
at the present time, where test methods are adopted 
they are for the greater part those used in America, 
although some are derived from French and German 
practice. The British report enumerated the require- 
ments with which tar intended for street 
should comply, and expressed regret at the confusion 
existing in England in the nomenclature of bitumens 
and asphalt. The Congress decided, having regard 
to the extensive use which was being made of coating 
materials and the necessity of determining accurately 
their suitability for the purpose, to set up a com- 
mittee consisting of a member from each nation 
interested in the question. This committee 
authorised to submit to the Congress an exclusive 
nomenclature for the main products, included under 
the several varieties of tars, bitumens, and asphalts, 
the rules to be followed in the sampling of these 
products, and standardised forms for the principal 
test methods to be adopted before the materials were 
taken over for use. 


PUPposes 


was 


SpectaL Roaps ror Moror TRAFFIC. 


Another subject which created a good deal of 
interest was the proposal that special roads should be 
constructed for motor traffic. What has been done 
in Italy in this connection and the new routes pro- 
posed to link Rome with Naples, Milan with Turin 
and Genoa indicate that highways of this character 
may find favour in many countries. It was claimed 
for the motor road that it offered equally with the 
railways guarantees for order and discipline, such 
as could not be obtained on highways freely traversed 
by all classes of traffic. Opinions on the subject were 
shown to vary at the Congress. It was pointed out 
by Mr. W. Rees Jefferies on the part of the British 
delegation that although private motor toll roads 
had been proposed for Great Britain, no such schemes 
had received Government sanction, and there was a 
natural opposition from local authorities to the con- 
struction of toll roads, the ownership of which would 
remain in private hands. It was also pointed out by 
Mr. E. 8S. Shrapnell-Smith that the development of 
commercial motor transport might be retarded by 
such schemes, and that in any event there was no 
need for the construction of roads of this type in 
Great Britain. The view of the American delgation 
was that all traffic was becoming of the mechanically 
propelled type, and that for this reason special roads 
were unnecessary. The British and American dele- 
gates abstained from voting on this subject. 








MOFFAT TUNNEL ACCIDENT. 


Desrtre the fact that water, soft ground and “ squeez- 
ing ”’ ground have all caused trouble in driving the 5-mile 
Moffat Tunnel, described recently in a series of articles in 
Tue ENGINEER, the first serious accident was the fall of 
a great mass of solid rock on July 30th, burying and 
killing six men. This occurred in the west heading of the 
railway tunnel, which had advanced about 2 miles from 
the portal. The granite appeared to be solid, but was 
broken by seams in both directions, so that as the heading 
penetrated this formation it caused a slide or fall trom the 
roof and north side, leaving a great cavern. The heading 
was only a short distance beyond the permanent timber 
lining, which latter held its place. In the dangerous work 
of removing the fallen rock, timber cribbing was built up 
to support the root and sides. The cavern was then filled 
with timbers, tightly packed, and the permanent lining 
was placed, the crib work being removed as this lining 
advanced. This permanent lining is built of timbers 
12in. by 18in. in section, with a five-segment arch or 
roof, and these sets are placed close together, so as to form 
a continuous lining. Work on the heading was renewed 
about the middle of August, at which time there remained 
about 4300ft. to be driven before the meeting m the east 
and west headings. 


- 








Ow1nG to the continuance of the coal stoppage, says the 
National Federation of Iron and Steel Manufacturers, 
furnaces in blast again declined, and at the end of August 
only six remained in operation, compared with 147 on 
the eve of the coal stoppage. Production of pig iron, 
therefore, only amounted to 13,600 tons, compared with 
17,900 tons in July, and 539,100 tons in April. Production 
of steel ingots and castings in August amounted to 52,100 
tons, compared with 32,100 tons in July and 661,000 tons 








concrete construction, including six experimental 





a melting test. 


Stability was ascertained by various 





in April. 
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Railway Matters. 


\s St. Enoch’s Station, Glasgow, had, on Sundays, 
only to deal with one morning train from, and one evening 
train to, England, their transfer to the Central Station 
has allowed St. Enoch’s to be wholly closed on Sundays. 


Tue 11.50 a.m. London and North-Eastern express 
from King’s Cross to Scarborough, which makes a non- 
stop run to York, covered the 188 miles to the latter city 
on Tuesday, the 7th inst., in 208 minutes, It lost two 
minutes by signals approaching Hatfield, but arrived two 
minutes before time. The engine was No, 2555, Centenary, 
ind the load 333} tons. 


Tue Town Council of Oswestry recently had under 
consideration @ letter from the Great Western Railway 
Company urging the Corporation to close two streets which 
would allow for the ready enlargement of the railway 
works there. The latter used to be the shops of the Cam- 
brian Railway Company, and it is easy to imagine their 
becoming & big repairing centre for the northern section 
of the Great Western Company. 


I~ connection with the extension to Morden, opened 
on Monday last, the London General Omnibus Company 
has made that station the terminus for its Worcester Park, 
Cheam and Burgh Heath services. Two new services 
have been brought into use, viz., to Banstead and to Wal- 
lington. The services work from the forecourt of the 
station, which has been designed, like those at Golders 
Cireen and Edgware, to act as an omnibus station. 


\s the night train from Glasgow, St. Enoch’s, to St. 
Pancras was entering the Wellington Station, Leeds, in 
the early hours of Tuesday, the 7th, it failed to stop at 
the usual place and knocked down the buffers, destroyed 
a small electrical power-house behind, and crashed through 
the wooden passageway that leads to the New Station. 
There were no personal injuries. No. 1 road, on which 
the train was travelling, ie outside the station walls and 
uncovered, so possibly the rails were greasy. 


Whew the charge is made that an accident was due to 
malicious interference, there is always a& certain amount 
of satisfaction when it is proved that such was the case. 
It is, therefore, a relief to hear that a couple of men have 
acknowledged that they removed the rail which led to the 
derailment of the Berlin-Cologne express near Hanover, 
mentioned in this column on the 3rd inst. The crime was 
committed with a view to robbery, but when the men saw 
the terrible result of their action they ran away. 


THE coroner's jury completed on Tuesday last, their 
inquiry into the nine deaths that arose out of the charabanc 
disaster at Naworth on August 30th. The evidence showed 
that the railway porter—-who was himself killed—broke 
three important rules :—(1) He failed to look at the elec- 
trical indicator, which would have shown that the down 
express was approaching ; (2) he failed to put the signals 
protecting the crossing to “ danger’ ; and (3) he opened 
the nearer, instead of the further, gate first. The jury 
placed the blame for the death of the eight occupants of 
the charabane on the deceased porter, and said that he 
was killed as a result of his own neglect. ~ 


AccorDING to the Gazette de Prague, rapid progress is 
being made with the electrification of the Czechoslovakian 
railways. The first part of the work ccnsists of the elec- 
trification of the sidings, and the second that of the traffic 
lines A 2200-kilowatt continuous current converter, 
with a power of 22,000 volts, is at present being con- 
structed, as well as one of 1100 kilowatts. The question of 
supplying the necessary current has been settled, and it 
has been decided that until the large hydro-electric stations 
have been completed on the Elbe and at Stechovice, the 
current shall be obtained from the Ervenice station. When 
the construction of all the hydro-electric power stations 
contemplated has been carried out the electrification of 
the Prague suburban system of railways will be actively 
proc eeded with. 


THe reports, by the assistant inspecting officers of the 
Ministry of Transport, on accidents to railway servants 
often reveal items of interest in railway operation. Thus 
Mr. J. L. M. Moore had to report on a shunter being scalded 
on his left foot at Stockport on the Cheshire Lines. The 
engine, which had brought in a train from Derby, had 
to be detached by the shunter who, as a preliminary, turned 
the cock of the steam-heating apparatus on the train side, 
but had a difficulty in moving the handle of the similar 
cock on the tender. On asking the fireman for a hammer, 
that man said that the valve on the footplate had been 
closed. before reaching Stockport, so the shunter discon- 
nected the pipes without turning the cock on the tender. 
The result was that steam and hot water escaped, and the 
shunter was scalded. The pertinent instructions to engine- 
men were that the valve should be closed a few miles before 
running into a station where vehicles are liable to be de- 
tached.’” Mr. Moore points out that such instructions 
are very vague, and liable to various interpretations, and 
suggests that the Midland section of the London, Midland 
and Scottish follows other companies in fixing a definite 
period of time instead of dealing with it on a mileage basis. 


AccorpiInG to the Board of Trade Returns the value 
of the railway material exported during the first seven 
months of the present year was as follows, the correspond- 
ing figures for 1925 and 1924 being added in brackets :-— 
Locomotives, £2,284,946 (£1,922.498, £1,339,245); rails, 
£1,208,619 (£1,172,386, £1,034,309) ; carriages, £1,495,181 
(£889,051, £654,252); wagons, £1,988,851 (£2,025,583, 
£2,107,560) ; tires and axles, £184,685 (£254,895, £379,515); 
chairs and metal sleepers, £593,376 (£487,285, £842,221) ; 
miscellaneous permanent way, £712,244 (£781,382, 
£702,127) ; total permanent way, £3,158,887 (£3,139,779, 
£3,479,186). The weight of the rails exported was £153,124 
tons (123,036 tons, 114,744 tons); and of the chairs and 
metal sleepers, 61,484 tons (42,603 tons, 67,251 tons). 
During the month of July last the total value of the loco- 
motives shipped was £294,134, which included :—The 
Argentine, £170,274 ; other countries in South America, 
£36,559 ; India, £34,156; and Australia, £21,195. The 
rails sent overseas in July were of the value of £64,913, 
and included :—India, £15,119; South Africa, £11,495; 
the Argentine, £7446; Portuguese Esst Africa, £4462 ; 
and Australia, £3417. 


Notes and Memoranda. 





Output of petroleum products in Canada last year was 
worth £10,152,000, says the Dominion Bureau of Statistics, 
the highest since 1922. In 1923 it was £9,880,000, and in 
1924 it was £9,256,000. 


Wuar is described as the largest fresh water cargo ship 
afloat was launched at Midland, Ontario, on August 11th. 
She is the Lemoine, 633ft. long, and is capable of carrying 
half a million bushels of wheat, or 15,000 tons. Her speed 
will be 13-2 knots. 


In all, aircraft in Canada made 3171 flights in 1925, 
and covered a distance of 255,836 miles—a smaller number 
than in 1924, but a considerably larger number than in 
1923. There were no accidents to aircraft involving 
injury or death in 1925. 


NEARLY half the world’s supply of mica comes from 
India, according to the Indian Engineer. The mica mines 
in Bengal are near Koderma in the Hazaribagh forests 
and those of Madras in the Nellore district. There are 
also some deposits at Travancore, Mysore, and Ajmir. 
The Indian trade amounts in value to about a crore of 
rupees and the total quantity exported to about 5000 tons. 


AmonG Australia’s imports of materials of engineering 
origin 97 per cent. of the iron and steel, 55 per cent. of 
the iron and steel wire, 47 per cent. of general engineering, 
70 per cent. of electrical, and 72 per cent. of cutlery, 
hardware, &c., are of British make. Australian imports 
from this country amounted to £63,000,000 in the last 
complete year for which figures are available. Australian 
exports to the United Kingdom were but £45,000,000. 


Fears have, according to the Industrial Australian, 
been expressed from time to time as to the safety of the 
dam, built in 1887, to impound irrigation water in the 
Waranga Basin, Victoria. The engineer-in-charge, how- 
ever, denies that there is any element of weakness in this 
great bank, which extends for a distance of more than 
4 miles. The Waranga Basin serves 375,500 acres of 
irrigation land between the Goulburn and Loddon rivers, 
and is the largest project of its kind in Victoria. 


It has been proposed by a Belgian engineer that seven 
barrages should be constructed across the river Congo 
to make the cataract region of the rivér above Matadi 
navigable for large ocean steamers, and at the same time 


a large scale. 
to build, and obviously the scheme would be very costly. 
In view of the potential wealth of the colony and the 
probability of even a reconstructed railway once more 
failing, together with the difficulties of all railway con- 
struction through the Crystal Mountains, even the expen- 
diture necessary for the realisation of such an ambitious 
project would probably be justified. 


In the course of his comments on the failure of a boiler 
stop valve at a Midlands colliery, the Engineer-Surveyor- 
in-Chief, Board of Trade, remarks that the failure of the 
valve chest at the outlet branch appears to have been caused 
by excessive stresses due to bad alignment of the flanges. 
Care should be exercised in erecting steam pipe systems 
to insure that the flanges fit properly together so that 
jointing material of uniform thickness may be used without 
unduly stressing the pipes and fittings. Unless the parts 
are of very substantial proportions the jointing material 
should cover the whole of the face of the flange rather 
than the part within the bolt circle only. The practice 
of using jointing material of irregular thickness to com- 
pensate for want of alignment is not a good one, 


Tue Board of Trade desires to call the attention of 
owners and masters of oil-carrying vessels to the necessity 
for seeing that the electric lighting installation is main- 
tained throughout in a satisfactory condition. Lamps 
and other fittings and the wiring leading thereto should be 
suitably protected, and every precaution should be taken 
to avoid the risk of explosion which may be caused by 
sparks from defective fittings and connections. Where it 
is necessary to introduce a lamp into a compartment, 
cofferdam, or other enclosed space before it has been 
ascertained that the space is free of gas, only battery-fed 
hand lamps of a type approved by the Home Office for 
use in fiery coal mines should be used. Ordinary portable 
lamps, such as pocket torches and lamps attached to 
cables are unsuitable for use in dangerous spaces. 


In the course of some remarks at the annual conference 
of the Municipal Tramways Association, Mr. A. Baker, 
general manager of the Birmingham Corporation tramways, 
said that undoubtedly the future development of passenger 
road transport lay with double-decker six-wheeled motor 
buses, having a carrying capacity of sixty-five to seventy 
passengers. There was no doubt that six-wheeled buses 
possessed many advantages over the four-wheeled type. 
He would be a bold man who would prophesy the future 
of road passenger transport. One could only judge by 
portents of the times. There was, in his opinion, no public 
service vehicle at the present time that could deal with 
the great density of traffic of large towns and cities so 
cheaply or expeditiously as the tramcar. At the same 
time it must be stated that, beyond a few extensions of 
existing tramways, no new tramways were likely to be 
constructed. 


THE serious decrease in the consumption of coal in Bom- 
bay is pointed out by the Indian Tariff Board in its report 
on the coal industry. In the four years immediately 
preceding the war, the supplies of coal which reached 
Bombay amounted to 1,200,000 tons a year. The present 
average consumption is only 600,000 tons. This is attribut- 
able not to any decline in industrial activity, but mainly to 
the displacement of coal by hydro-electricity and fuel 
oil. In 1913-14 there were 82 cotton mills in Bombay 
Jity and Island, all of which used coal as their sole source 
of power. In 1924-25, 61 mills used hydro-electricity 
as their main source of power, 23 used fuel oil, while the 
number of mills still dependent entirely on coal was 17 
only. The power supplied by the Tata Hydro-electric 
Companies in 1924-25 was equivalent to about 400,000 
tons of coal, while the imports of oil amounted to 60 million 
gallons, which may be taken as equivalent to 450,000 tons 
of coal. The completion of the new hydro-electric stations 





will lead to a further displacement of coal by electricity. 


to use the water power for the production of electricity on | 
Each barrage would take about four years | 


An electric power station is to be put up at Jalalabad, 
Afghanistan. 

A NEw rod mill is being erected at the Cwrtybella 
Works, Newport, of the Whitehead Iron and Steel Com- 
pany. 

A LARGE road construction programme, upon which 
80 million dollars will be spent, is to be carried through 
in Cuba within the next two years. 

Tue first of the new fleet of motor omnibuses built for 
the Glasgow General Omnibus and Motor Services by the 
A.E.C., of Walthamstow, arrived in Glasgow on the 10th 
inst. 

THE new wire and wire nail works of Karahgatch, 
Turkey, have, according to the /ronmonger, begun work. 
The monthly output will be about 400 tons of wire and 
nails—40 per cent. nails—which is about 30 per cent. of 
the Turkish demand. 


In 1925 Canada produced 8692 0z. of platinium and 
8288 oz. of palladium, rhodium, iridium, &e. Except for 
a short amount recovered from the placer deposits of the 
Tulameen and Quesnel rivers of British Columbia, the 
output was derived from the copper-nickel ores of the 
Sudbury district. 


25 


Ir is reported that Finland has ordered the first unit of 
the projected submarine flotilla. The contract was given 
to the Vulcan firm established in Finland, which 
operates with German and Dutch shipbuilding interests. 
Several British, French, Italian and Scandinavian firms 
sent in tenders. The submarines will be of German design. 


co- 


Tue Calcutta Corporation has adopted a scheme for a 
more efficient drainage of the city at a cost of nearly Rs. 2 
crores. The scheme includes the construction of a new 
pumping station off Ballygunge, which will be the corner- 
stone of the whole work, as it will help to drain a large 
portion of the city now practically undrained and often 
water-logged during the rains. 

At Paranagué, the chief seaport of the State of Parand, 








situated on the southern shore of the bay of the same name 
and about 9 miles from the bar of the main channel, a 
wharf 500 m. long is about to be constructed. On its 
completion some of the larger vessels visiting Paranagudé 
will be able to dock. Few engineering difficulties are 
likely to be encountered, the bay being comparatively 
shallow. 


THE operation of completing the new Western Union 
permalloy cable between England and New York was 
successfully completed on the 5th inst., when the final 
splice in the Bay Roberts-New York section was made. 
The shore end in this country was landed at Sennen, 
Cornwall, on May 26th last. It is hoped to put the cable 
into full use within the next few weeks, after the necessary 
preliminary tests have been made. 


Tue Governments of Mexico and Cuba have entered 
into a reciprocal errangement for the connection of their 
respective telegraph eystems by wireless and the institu- 
tion of a transmission service for public and private pur- 
poses. All messages must be transmitted in Spanish, no 
use of code being permissible. The revenues derived from 
the services are to be divided equally between the two 
States, and accounts are to be kept in United States 
currency. 

DRAINAGE and road-building operations at “ the Brook 
Kishon ” have been begun at different points of the 
Haifa Bay area between 600-700 Jewish workers being 
engaged. Work has started on a road linking up Haifa 
with Acre in all weathers. This is the first of a network of 
roads to be developed in the Haifa Bay area. The Fuara 
spring is being dammed, so that the stream will be diverted 
into other channels, with the result that a vast area, now 
a malaria-breeding swamp, will be drained. Since March 
work has also been proceeding on the damming of the 
streams issuing from the Kishon. These improvement 
works will cost between £40,000 and £50,000. 


We are informed that the Daniel Guggenheim Fund for 
the Promotion of Aeronautics has approved a grant of 
5000 dollars to the Royal Aeronautical Society to enable 
it “more easily to continue its splendid contributions to 
the aeronautical science of the world.”’ It is hoped that 
this grant will stimulate the growth and strength of the 
Society to such a point that within a short while financial 
assistance from without will be unnecessary. This dona- 
tion to the funds of the Society comes at a time when 
financial assistance is urgently required, so that the Society 
can extend its present activities and carry out the projects 
which it has in view and which have been held up by lack 
of funds. 

Arnout 75,000 tons of iron ore is lost yearly in the Bir- 
mingham, Ala., district in the form of flue dust escaping 
from the blast-furnaces, states the Bureau of Mines, 
Department of Commerce, which has conducted a study 
of the subject. The flue dust losses in this district will 
average 250 lb. per ton of pig iron produced. On the 
basis of the present rate of pig iron production, the annual 
loss of flue dust exceeds 300,000 tons. The iron content 
of the dust probably averages 25 per cent., and the loss 
of iron from this cause thus amounts to about 3 per cent, 
of the iron mined in the district. By the use of magnetic 
concentrators of various kinds, it is considered that much 
of this loss can be prevented. 


Tue Berliner Tageblatt learns from Belgrade that the 
question of building a bridge over the Danube from Bel- 
grade to Pancevo is now being discussed by the Yugoslav 
Government, which has to decide whether or not the 
contract is to be awarded on reparations account. As is 
well known, the bridge, when constructed, will be one of 
the largest in Europe, for its total length will be about 
3 kiloms., and its weight about 30,000 tons. For several 
months uninterrupted negotiations have been carried on 
in Belgrade between the Yugoslav Government and @ group 
of German engineering firms, headed by the Krupp and 
Klénne concerns and the Dresdner Bank regarding the 
construction of this bridge. The Government has been 
requested by some circles to invite public tenders for the 
construction of the bridge and not to negotiate with the 
one German group only, 
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Interatomic Forces and the Strength of Metals. 


Ir is probably no exaggeration to say that the 
most important problem of scientific metallurgy 
awaiting solution at the present moment is the 
discovery of the fundamental cause of strength 
and elasticity in metals. Broadly regarded, the 
solution of this problem may be held to provide 
the motive, unexpressed or otherwise, of all metal- 
lurgical however remote they may 
appear from each other. With its solution we 
would at least be placed in a position to determine 
from first principles the answers to many questions 
which to-day have to be sought, each one separately, 
by way of a specific investigation. Many attempts 
have been made to solve the problem. So far little 
real progress has been made, but the signs are 
encouraging, and it may reasonably be anticipated 
that not many years will pass before the accumu- 
lating knowledge of the metallurgists will provide 
us with a basis on which to build a sound theory 
explaining the fundamental cause of strength and 
elasticity in metals. At present the facts gathered 
on the subject are multitudinous and very largely 
unco-ordinated, but with the rapid development of 
the method of analysing metals by means of 
X-rays and with the widely significant results of 
experiments conducted on specimens consisting 
of single crystals as initiated by Professor Carpenter 
and Miss Elam, and being continued by many 
others, we should in the not distant future be able 
to view the problem in a new and bright light and 
advance a considerable way towards the elimination 
of guesswork and assumption from its solution. 
For the time being pure guessing and unsupported 
assumption are liberally indulged in, even to the 
extent of adapting well-established physical laws 
in order that “‘ theory may be made to fit with 
the results of practical experience. It may be 
iaid down as axiomatic that no solution of the 
problem is likely to command general acceptance 
unless it can be squared with the established facts 
of physical science as a whole. Any theory which 
may fit the metallurgical aspects of the problem, 
but which fails to join up without discontinuity with 
our existing knowledge of non-metallurgical pheno- 
mena, should not be rashly advanced. 

In the present state of our knowledge we have 
no basis to proceed upon other than the belief 
that the fundamental cause of strength and 
elasticity in metals resides in the existence of inter- 
atomic force between the ultimate particles of 
which they are composed. Are these forces attrac- 
tive or repulsive, or both, and what is the “ law” 
governing their magnitude ? In these questions 
we have the keynote to the problem as at present 


researches, 





distances apart invariably attract each other in 
accordance with the well-established inverse square 
law, except when they are magnetised, in which 
condition, while the inverse square law still holds, 
they may either attract or repel other portions 
according to the polarity of the magnetisation. 
It can readily be shown to be a mathematical fact 


that any form of universal radiant influence 
issuing from matter will give an inverse square 
law of the Newtonian form if the amount of in- 
fluence radiated and intercepted by a body is 
proportional to its mass. If the inverse square law 
is departed from the influence is not a radiation 
of any readily conceivable kind. From planetary 
masses at planetary distances apart down to small 
terrestrial bodies of a few pounds separated by 
a few inches the inverse square law of attraction 
has been definitely established as a physical fact. 
Yet it is true that Newtonian attraction between 
the atoms cannot explain the most elementary 
facts concerning strength and elasticity in metals. 
Below a certain neutral distance apart the atoms 
must repel each other in order that we may account 
for compressive elasticity and above the neutral 
distance they must attract each other. They 
must repel each other below the neutral point 
with a force that increases as the distance apart is 
diminished. Above the neutral point the attraction 
must as the apart becomes 
greater up to a limiting distance. Beyond the 
limiting distance the attraction must fall off and 
settle down into conformity with the law of 
‘universal gravitation.”” These the facts 
which our observation of the behaviour of metals 
in conjunction with our established knowledge of 
terrestrial and solar mechanics demand us to recog- 
nise in framing any theory of the cause of strength 
and elasticity. They seem irreconcilable among 
themselves, but in theory at least they are not so 
Investigation in many diverse fields points to 
matter being composed of a congeries of positive 
and negative electrically charged particles, or, to 
speak more modernly, of positive and negative 
particles of electricity. With such a constitution 
the resultant force across an interface in a body 
must be the resultant of a large number of attrac- 
tions and a large number of repulsions. In the 
normal unstrained state of the body the attractions 
and repulsions balance. Under compression the 
increased repulsions outweigh the increased attrac- 
tions and a force tending to make the body recover 
the neutral state is developed. Under extension 
the diminution of the repulsions proceeds more 
quickly than the diminution of the attractions, 
with the result that the net force up to a certain 
point is an increasing attraction, and beyond that 
point an attraction which decreases as the relative 
effect of the repulsions diminishes. It would 
seem an easy matter to explain strength and 
elasticity on this basis. Qualitatively it is so, but 
when we pass to a quantitative study we at once 
encounter difficulties of a first-class order. While 
the “law” of the repulsions and attractions is, 
on the hypothesis, of the inverse order, it seems 
impossible that it can be of the inverse square 
order or that the index for the repulsions can be 
the same as the index for the attractions. In 
Professor Honda’s paper before the Institute of 
Metals, reprinted in our issue of September 10th, 
it is stated that mahy of the properties actually 
mbserved in a specimen composed of sodium 
or potassium chloride can be quantitatively ex- 
plained if the index of the inverse law governing 
the repulsions is taken at 9 and that of the law 
governing the attractions at 7. It is difficult to 
believe that the two indices can be other than 
equal. They are equal in the case of magnetic 
attraction and repulsion. If in the case of inter- 
atomic forces the indices are unequal, a negatively 
charged particle could not neutralise an equal 
positively charged particle placed beside it the 
pair would attract all other particles, positive or 
negative, at all distances. It is difficult, too, to 
believe that the inverse index can be 7 in the case 
of the attractions. The gravitational attraction 
between the broken halves of a test specimen is 
inversely proportional to the square of their dis- 
tance apart. Continuity demands that the net 
force between the parts just before the break occurs 
should be settling down to the same law and-not 
to a seventh power law, the final condition accord- 
ing to the view expressed by Professor Honda. 
Most difficult of all is it to believe that the indices 
are not 2 in both cases. If they are not 2, neither 
the attractions nor the repulsions can be supposed 
to originate in a simple uniform radiation from the 
particles proportional in amount to their masses, 
but must traced to some influence which 
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in some fundamental respect as between positive 
and negative particles. Reasoning on these lines 
we must favour the opinion that the index is 2 both 
for the attractions and the repulsions. If, how- 
ever, we adopt this value we destroy the quanti- 
tative agreement mentioned by Professor Honda 
and, it must be confessed, raise fresh fundamental 
difficulties of which an inversion of the net attrac- 
tion and the net repulsion relatively to the neutral 
point may be one. 

The problem is not to be solved by assigning 
particular values to indices and other factors for 
no more reason than because the figures inserted 
permit certain observed facts to be explained. To 
do so is to proceed on an unscientific basis and may 
prove widely misleading. The observed facts 
which it is sought to explain may have little or 
nothing to do with the precise nature of the inter- 
atomic forces, for it is as yet by no means certain 
how far crystalline formation and other features 
of practical metals modify the phenomena attribut- 
able to the existence of the fundamental attrac- 
tions and repulsions. Professor Carpenter's experi- 
ments on single crystals of aluminium and those of 
other investigators studying single crystal speci- 
mens of various metals should serve to caution us 
in this respect. The strength of such specimens 
may rightly be regarded as the resultant of the 
interatomic attractions and repulsions, and it is 
only to the results of tests on single crystal speci- 
mens that any quantitative comparison with 
atomic theory ought to be applied. These results 
are strikingly different from those obtained from 
ordinary poly-crystalline specimens. ‘The tensile 
strength is generally considerably lower and varies 
from specimen to specimen through a very wide 
range according to the orientation assumed by the 
crystal composing the specimen. From aluminium 
showing when tested in the ordinary state a strength 
varying from specimen to specimen between 
4°5 to 4°7 tons per square inch, Professor Carpenter 
produced single crystal specimens with strengths 
varying from 2°80 to 4°08 tons. Again, while the 
extensions of the normal specimens ranged from 
36 to 38 per cent., the single crystal specimens 
showed extensions varying from 34 to 86 per cent. 
The methods of fracture were, too, totally different. 
An originally round bar, instead of showing the 
usual cup and cone fracture of circular cross section, 
drew down in the single crystal state to an elliptical 
section and fractured with almost a knife edge of a 
length practically equal to the original diameter of: 
the bar. In the Brinell test a round ball failed 
always to produce a round impression, but in nearly 
every case produced a substantially square inden- 
tation. These and other strange phenomena serve 
to show that many of the familiar properties of 
metals are profoundly influenced by the poly- 
crystalline character of their structure. To metals 
with this structure calculations and theories based 
simply on the nature and magnitude of the inter- 
atomic forces cannot be applied. Such calculations 
and theories apply only to single crystal specimens 
concerning the curious and unusual properties of 
which we are only beginning to gain knowledge. 
When the fundamental principles governing the 
strength and elasticity of single crystal specimens 
have been worked out and explained it will still 
remain to undertake the probably more formidable 
task of extending the explanation to cover the 
cases of ordinary poly-crystalline metals. Then, 
and not till then, will we be able to apply the know- 
ledge gained to practical ends. 


Locomotive Valve Gears, 


THE ever-increasing size of steam locomotives 
to meet the demands imposed by present-day 
traffic is causing the attention of designers to be 
directed to the question of ways and means 
whereby the steam generated may be used with 
more economy. Any improvement in the steam 
rate per horse-power developed naturally offers 
the advantage that relatively small engines would 
be able to perform duties usually assigned to those 
generally larger and heavier, and we need not 
emphasise the desirability of avoiding the necessity 
of largely augmented size and weight whenever 
higher sustained powers are required. Resort to 
higher working pressures may solve the problem 
in part, but in any event the better employment 
of the steam, be it at 350 lb. or 125 1b., is matter 
of serious moment. 

It is, of course, true that on various occasions 
different forms of valves and motion have been 
experimented with, but on the whole locomotive 
engineers seem to take it for granted that some form 
of link or radial gear operating a sliding valve is 


Yet it is well known that such gears in their various 
well-known forms have from their very nature 
somewhat. serious shortcomings if extreme econo- 
mies in steam consumption are desirable. They 
have survived owing to their simplicity and 
reliability and in spite of their defects. We may, in 
order to advance our argument, refer shortly to 
the action of ordinary link gears. It is well known 
that the periods of admission, expansion, ex- 
haustion and compression are governed by the 
valve travel, the shortening or lengthening of 
which alters the relationship between the valve 
events and the position of the piston. Strictly, 
the locomotive, to be really flexible with economy, 
must be able to operate between a wide range of 
cut-offs, ordinarily between, say, 80 and 20 per 
cent., and even less in the case of high-speed 
express engines. To achieve such operation 
means adjustment of the valve travel, which 
must be shortened for early cut-offs; this, of 
course, means in turn restricted port opening, 
early release and early compression, and unless 
great care is exercised the last named may become 
excessive and cause heated crank pins. In practice 
this is the chief trouble, and to overcome it recourse 
is made to large clearance volumes, the very thing 
we have from infancy been taught to avoid. 
Naturally, there must be some clearance, and it is 
quite possible to keep it down to about 6 or 7 per 
cent. when designing the port connections and so 
on; but with clearances of such small dimensions 
early cut-offs in the interests of low steam rates are 
not possible owing to excessive compression, and 
usually it is found that 12 or even more per cent. 
is required. The well-known 4-6-0 engines, 
Class P.8, on the German State lines, designed by 
Garbe, have 13 per cent. clearance. Another 
feature of moment is the time of release. For early 
cut-offs it occurs proportionately early, with the 
result that the expansion curve is restricted and 
exhaust takes place at a relatively high pressure. 
If for any cut-off we could release at, say, 80 per 
cent., instead of at about 60 per cent., for a 25 per 
cent. cut-off we should develop more power per 
unit of steam owing to the longer expansion period 
and the lower back pressure. But to achieve that 
object it would appear to be necessary to separate 
the steam and exhaust valves, and since locomotive 
designers are not prepared to consider two piston 
valves for each cylinder, nor valves of the semi- 
rotary or Corliss kind, there remains for considera- 
tion but one kind of valve—the double beat or 
“ poppet ’’ valve. With it and cam operation the 
problem as far as steam distribution is concerned 
becomes comparatively simple. Moreover, since 
valves of this kind require little effort for their 
operation, lightly constructed driving means may 
be employed, and if a rotary cam gear or an 
oscillatory cam arrangement with separate steam 
and exhaust valve operation be accepted, the way 
is open to a refinement in valve gears and the attain- 
ment of higher economies becomes possible. 

Our readers are well aware that the poppet valve 
for locomotives is by no means new. Both Lentz 
and Caprotti have produced valve systems embrac- 
ing the special features which have been mentioned, 
and we feel safe in saying that experience so far 
gained points to the fact that the combination can 
with safety be applied to the locomotive. The 
Lentz gear has been in use on certain continental 
lines for a long time now, and Mr. Gresley has had 
an engine so equipped for more than a year. 
Furthermore, we are given to understand that Sir 
Henry Fowler is fitting a locomotive with the 
Caprotti arrangement already in use on the Italian 
State lines. These experiments are of very great 
interest. ‘The crux of this question is the elimina- 
tion of high clearances by modifying the com- 
pression periods with varying cut-offs and a con- 
stant release point. That that object can be 
obtained by cam-operated gears is scarcely open 
to doubt, yet it must not be too hastily assumed that 
the ‘‘ poppet’ valve gear presents an immediate 
solution of the problem. In locomotive work, 
possibly to a greater extent than any other kind 
of mechanical engineering, nothing short of a pro- 
longed test under service conditions can be regarded 
as conclusive. Coal economy may be more than 
counterbalanced by upkeep costs, or unreliability 
may wipe out all the advantages of the best devices. 
Yet on the other side of the account we have to 
remember that by lightening locomotives and 
improving their balance there would be less wear 
and tear on roads and bridges. Here again, as 
we have so often insisted, the road and the engine 
must be considered together. The Caprotti gear 


has proved successful from the locomotive engi- 
neer’s point of view in Italy and the Leritz gear in 





the only arrangement to be practically considered, 


own tests under their own conditions, and much 
hangs therefore upon the results achieved by the 
L.M.S. and the L.N.E.R. engines. If they show 
an actual economy, all things considered, an equal 
trustworthiness and equal facility of handling 
with existing gears, then we may expect to see 
the poppet valve firmly established as a feature 
of locomotive design. But the tests must be long 
and exhaustive before a decision can be reached 











Iron and Steel Institute. 


No. III.* 


Visits TO MINES AND WoRrRKSsS. 

Wirnu the tours to the mining and iron and steel 
manufacturing districts of Sweden came an opportunity 
of learning something at first hand of these industrivs 
in a country where iron at least was manufactured 
even before any regular historic records were kept. 
There is definite evidence that iron was produced in 
Sweden more than 2000 years ago. That so early 
start was made is due in great measure to unrivalled 
Iron ore was abundantly distri 


a 


natural 
buted in the lakes and marshes, and the forests supplied 
the fuel necessary for the process of reduction. Relics 
of the early iron workers exist to-day in the form otf 
small furnaces of simple type, and slag heaps. During 
the period when charcoal was the only fuel available, 
the Swedish industry occupied a very favourable 
position, and this advantage, added to the possession 
of ores of great purity, and long experience in the 
manufacture of iron, gave the Swedish product a 
reputation for quality which has never been surren 
dered, although in magnitude of output the iron and 
steel industry has had to yield pride of place to that 
of other countries. Quality of product has therefore 
been the chief object of Swedish manufacturers, and 
for certain classes of high-grade materials they hold, 
and should continue to maintain, a sure grip on the 
world’s markets. During a recent period ample use 
has been made in the operation of the iron and steel 
industry in Sweden of hydro-electric power. The 
output of the existing works consists mainly of high 
class pig iron, low in sulphur and phosphorus, charcoal 
iron—-which is a monopoly of the Swedish 
special makes of Bessemer steel and open- 
A feature is also made 


resources, 


wrought 
industry 
hearth steel, and crucible steel. 
of rolled, forged and cast materials. 

The two tours were well arranged to enable those 
who made the journeys to see as many phases of the 
mining and metallurgical industries as possible in the 
three days allotted to this section of the programme. 
Both excursions presented definite attractions, and 
it was difficult to make a choice, and the selection 
was in most instances determined by minor considera- 
tions. The same arrangements were made for the 
two tours. Those taking part in them joined special 
trains at Stockholm, which were provided by the 
State Railway Organisation and by the private com 
panies concerned, and the trains served as travelling 
hotels until the returned to the Swedish 
capital. Meals were, however, provided by the various 
companies and firms whose works were visited, and 
who proved very hospitable hosts. 


parties 


A Famous MINE. 


One excursion included the Grangesberg mine, 
Domnarfvet Iron and Steel Works, the Falun mine 
and museum, Hofors Steel Works, Sandvik Steel 
Works, and Dannemora mines and works. The party 
left Stockholm on the night of Sunday, August 29th, 
and on the following 
morning. 

The mine has had a long history, and it is known 
that the ore deposits were worked as early as 1584. 
Until the end of the nineteenth century the somewhat 
primitive open stoping method of mining persisted, 
but the system now in operation is a modification of 
the American system of slicing, adapted to suit the 
hard Swedish ores. The Grangesberg field is the prin- 
cipal part of an almost unbroken chain of ore deposits 
extending from Lake Norra Hérken to Grasberg for 
a length of about 20 miles. The principal deposits 
worked are in the so-called Export Field, which 
contains both a finely grained magnetite ore, generally 
containing 62 per cent. of iron and 0-8 to 1 per cent. 
of phosphorus, and a hematite ore, containing from 
0-07 to 0-30 per cent. of phosphorus. Since 1900 
all mining is carried out underground, the maximum 
depth of the workings being 190 m. The ore is loaded 
in trucks of 3 tons capacity, and the trains are hauled 
by electric engines to the foot of the shaft, dumped 
into a pocket holding about 3000 tons, and delivered 
thence into smaller pockets having the same capacity 
as the skips into which the ore is transferred for 
raising to the surface. The whole of these operations 
are performed by mechanical power, ac_uated by com- 
pressed air. The amount of rock raised is from 1700 
to 1800 tons per shift. The ore as raised is dumped 
into pockets in the shaft head, is crushed and graded, 
the magnetic ore separated from the non-magnetic, 
and the waste removed. It is then delivered direct 
to railway trucks for transport. The quantity mined 
in the Export Field down to the end of last year was 
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95,885,000 tons, but the total amount of ore in the 
Gringesberg mine, down to a depth of 500 m. 
130 million There are therefore 


puimmense reserves. 


» b 


estimated at tons. 


DOMNARFVET AND FALuN. 
Visitors proceeded from Gringesberg to the 
Domnarfvet works, which belong to the Stora 


Kopparbergs Bergslags A.B. The Company also owns 
the Falun mine, an inspection of which was included 
in the programme. The Domnarfvet iron and steel 
plant was laid out during comparatively recent years 
for using water power from the adjacent river Dalilven, 
and with the completion of the last station the com- 
pany 90,000 turbine horse-power. 
The electric furnaces date from the year 1914. The 
blast-furnaces have an output of about 25,000 tons 
a vear, and the electric smelting plant a capacity of 
25,000 tons of pig iron a year, but the whole subject 
is being carefully studied, and with the enlargement 
of the hydro-electric plants and the technical improve 
mont of process, it is hoped to produce 
all the pig iron in electric furnaces. 


POSSEesses about 


the electric 
The electric steel 
plant comprises one furnace of 5-ton capacity and 
one of 20-ton capacity. The larger furnace is used 
partly for the melting of scrap and partly for the 
refining of the charcoal Thomas pig iron, and the small 
furnace tor 
The total capacity of the steel plant of the whole 
works 100,000 of finished material a year. 
Domnarfvet from the power station about 
42,000 electric horse-power per year, of which the 
electric pig iron furnaces require 25,000 horse-power. 


special charges for the steel foundry. 
Is tons 


takes 


The Falun mine is claimed to be the oldest indus- 
trial enterprise in Sweden, a document relating to the 
owning company, bearing a date towards the end of 
the thirteenth century, and that 
copper mining was carried on at a much earlier date. 
In the seventeenth century the mine was the largest 
producer of copper in the world, and Sweden one of 
The mine ts now worked 
chiefly for iron pyrites, of which the yearly produc- 
tion is about 70,000 tons. It is used in the company’s 


bearing evidence 


the Great Powers of Europe. 


pulp mills and sulphuric acid plant. The museum at 
Falun is filled with exhibits which illustrate the history 
of the mine. One room contains models constructed 
by the famous Swedish mechanic Christopher Polhem 
and ancient Swedish iron making is represented in 
the museum by models of furnaces and samples of 
iron. A display is made of blast-furnaces from the 
old timbered shaft type to the modern electric furnace. 
The old Swedish refining method, the German forge, 
the Walloon forge and the Lancashire forge are shown 
by models. 


Horors, SANDVIKEN AND DANNEMORA. 


The Hofors works are the oldest in the province of 
CGastrikland, having been founded in the first half of 
the seventeenth century, and the plant remained in 
the possession of one family for 200 years. When it 
passed into the hands of the present owners, a policy 
of was adopted, and water powers 
were secured, It is stated that the rolling mills in- 
stalled in 1896—97 were the first in the world to have 
the all-electric drive. In 1916 the works were acquired 
by the Skefko ball-bearing interests, which desired 
to make sure of adequate supplies of the high-grade 
material required in the manufacture of ball bearings. 

The Sandvik works, which were described and 
illustrated in THe ENGINEER of April 23rd, 1926, at 
one time made a special feature of rolling railway 
and amongst the first to undertake 
the cold rolling and the hardening of band steel. At 
a later date the works commenced the manufacture 
of hot rolled weldless tubes, which is still an important 
part of the output. The new laboratory for physical 
and chemical research is regarded as one of the best 
equipped metallurgical laboratories in Sweden. The 
has given great attention to the social 


concentration 


tires, were 


management 
welfare of employees, and has built schools, churches, 
theatre, lecture hall, and hospitals, and has provided 
sport grounds and parks. A visitor to Sandviken 
is much impressed with all that the company has done 
in this connection. 

The Dannemora mines and 
important enterprise. The 
very high-grade ore, have been worked since the end 
of the fifteenth century, originally, however, for silver, 
1530. In the year 1545 
a large company, of which Gustavus Vasa was a share- 
holder, was formed, and the Royal house maintained 
its interest in the undertaking through several reigns. 
This interest in Dannemora by the reigning sovereign 
is a feature of the Swedish industry as a whole, which 
has been maintained down to the present day. It 
is a tradition that the King should show the keenest 
interest, both as shareholder and as patron, in the 
iron and steel industry. Dannemora is not an isolated 
it is merely one outstanding example. Louis 
de Geer was also one of those who were responsible 
for the development of Dannemora, but he and those 
who followed him in the management have had to 
fight the flood danger arising from the fact that the 
mine has always been exposed to the intrusion of 
water from the adjacent lake. Pumping, the building 
of embankments and ditching, and attempts to lower 
the level of the lake, have all been tried as remedies, 
and the trouble may now be regarded as overcome. 
Preparations for the sinking of a new level in the mine 
at a depth of 300 m. are being made. The yearly 


works constitute an 


mines, which contain a 


and for iron ore since about 
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production of the mines is estimated at between 
50,000 and 66,000 tons. 

The Dannemora works, which were at one time in 
the possession of the State, were established as early 
as the sixteenth century. De Geer, who was in con- 
trol of the works as well as the mines, was responsible 
for the introduction of the Walloon method of forging 
into Sweden, and raised the reputation of the estab- 
lishment to the point when large orders were obtained 
from England. .The Osterby plant is the newest 
which the company possesses, having been erected 
during the post-war period. The latest addition is 
the laboratory, brought into service during the 
current year, and equipped with the latest type of 
apparatus for the testing of iron and steel products. 
The saw blade and machine knife factory are now 
being enlarged to meet the increasing demands on this 
department, which was only established six years ago. 
At Gimo the company has erected saw mills. The 
Dannemora works also carry on extensive farming 
operations, having a holding of 440 square miles. 


AN INDUSTRIAL ENTERPRISE. 


Those who took part in the alternative tour also 
had a glance at some of the leading works. The most 
important undertaking included in the programme 
was the Uddeholms A.B., which is quite justly 
claimed as one of the big businesses of Sweden. It 
would be true to affirm that the history of Uddeholms 
over a period of more than 200 years is the history of 
the province of Vermland. The company’s estates 
now aggregate more than 700,000 acres of land, and 
include iron mines and water powers. 
Steel and tube mills have been erected, a considerable 
mileage of railways has been constructed to link up the 
works with the main railway system, and the company 
has a fleet of cargo steamers engaged in the export 
trade. Uddeholms is therefore a good example of a self 
contained organisation. It was Bengt Gustaf Geijer, 
who in the early years of the eighteenth century laid 
the foundations of the present enterprise. The business 
remained in his family for a century and a-half, 
when it was converted into a company. This change 
from private to company ownership was associated 
with fresh developments, and Wern 
the Munkfors works were added and other measures 
adopted to enable the company to take advantage of 
the repeal of the law forbidding the export of pig iron, 
a legislative act carried out in 1846. With the entry 
of the company into the export trade, a crisis in trans 
portation arose, and was only solved by the building 
of a private line 42 miles in length. This line has 
since been extended and converted to electric opera- 
tion. It was at Mankfors that early experiments were 
made with the Siemens-Martin process, with various 
types of gas producers, and that important work was 
done in solving problems associated with the electrical 
blast-furnace. 


IMPORTANT 


forests, ore 


under Jonas 


Direct STEEL PROCEssS. 


This keen desire to take a leading part in the tech- 
nical development of the iron and steel industry still 
persists in the management at Uddeholms. At the 
Hagfors works of the company an attempt is being 
made to operate on a commercial basis the Flodin- 
Gustavson process of obtaining fluid steel direct from 
the ore. A 3000-kilowatt capacity furnace is 
now in regular operation, and has made a large 
number of melts. It has an output of 30 tons per 
twenty-four hours, and it is claimed that the cost of 
producing fluid steel is, in current consumption, no 
greater than that of producing pig iron in the electric 
furnace. A feature of the new product is the low 
carbon content, the figure given being 0-03 per cent., 
which should interest manufacturers of 
steel. The mechanical properties of the material are 
stated to be very good, ranging up to 27 tons tensile, 
with an elongation of 28-8 per cent in 2in. These 
figures vary with the carbon content. About twenty 
tappings of the new furnace have been made. In 
addition to the works mentioned, the company owns 
the Storfors and Nykroppa tube and steel mills, and 
the Skoghall saw mills and sulphite plant. The 
chemical industry indeed well represented in 
Uddeholms’ activities. The total value of the pro- 
ducts sold last year was 37,000,000 kroner, and the 
company employs about 8000 workers. 

Degefors, which was included in this excursion, 
has had a long history, a forge having been set up in 
about 1654, and a in 1666. The present 
owing company, the Strémsniis Steel Works Company, 
represents an amalgamation of interests. A policy of 
extension has been adopted, and even at the present 
unfavourable time for capital expenditure, a large 
new Siemens-Martin works and a modern heavy 
mill are being erected. 


new 


stainless 
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second 


OTHER WoRKs. 

Bofors is noteworthy for the association with it of 
Paul Linnertson Hosman during the second half of 
the seventeenth century, and for the stimulus given 
to the business at the end of the nineteenth century, 
when Dr. Alfred Nobel, the authority on explosives, 
acquired a large interest in the company. Following 
his association with the works, Bofors was laid out 
for the manufacture of guns and other war material, 
and it is the only munition-producing steel works in 
Sweden. Besides producing guns and projectiles, 
a feature is made of ships’ anchors, propellers, davits, 
solid and hollow marine engine shafts, and other 





articles for which good material must be available. 
One of the latest additions to the list of productions 
is small marine Diesel motor parts. A fact which has 
been of great importance in the development of the 
undertaking is the presence in close proximity to the 
works of rich ore deposits, wood for charcoal burning, 
and water power. Additional hydro-electric power is 
now being developed for an extension of the business 
on the electro-metallurgical side. 

The present works at Hellefors which in- 
spected are the result of an amalgamation of small con- 
cerns such as Hellefors, Sikfors and Saélvenfors. Here, 
again, the possession of high-quality iron ores and 
charcoal are factors which made for success. Owing 
to a fire eight years ago, the works at Hellefors have 
been partially rebuilt, and are among the best equipped 
in Sweden for making high-grade steel. Annealing 
is carried ovt in specially designed automatically 
controlled furnaces. An electric furnace of the Moore 
type is now under construction. The feature of the 
output is billets of carbon and alloy steels. In 
addition to its manufacturing activities, the company 
is a large producer and distributor of electric power. 

Fagersta was the other steel works included in this 
excursion. The situation of the plant is not only 
excellent from the point of view of export and internal 
trade, but is in a beautiful setting in the valley of a 
river in the iron-making district of Norberg. When 
iron was first produced here is uncertain, but there is 
in existence a document, dated 1611, which conferred 
certain privileges on Fagersta as an ironworks, 
although it is probable that at that time the plant 
consisted only of a small forge with one hearth and 
one hammer. Great progress was made during the 
period 1892-1903, when J. A. Brinell*was chief 
engineer. It was here that his hardness testing 
method was evolved, and his first machine can still 
be seen at the works. He was succeeded by Mr. Axel 
Wahlberg, who is now the chief engineer of Jern- 
kontoret. The progress initiated during the Brinell 
régime has been sustained, and the new blast-furnace 
plant may be regarded as one of the most modern in 
Sweden for making charcoal pig iron. The Bessemer 
method of manufacture was given up before the end 
of last century, and only open-hearth steel is now 
produced. The crucible steel works are equipped with 
two electric furnaces. The capacity of the Siemens- 
Martin furnaces is about 60,000 tons of ingots a year. 


were 


Stockholm of the members 
taking part, in these the autumn 
of the Institute came to an end. There was, however, 
a pleasant unofficial function on the eve of the de- 
parture of members of the Institute from Stockholm, 
in the form of a dinner given by the President and 
members of the Council to some of the Swedish hosts of 
the Institute. Advantage was taken of this gathering 
to express the indebtedness of the Instiiute to 
those who had organised the meeting. While it was 
disappointing that for reasons connected with the 
industrial situation in Great Britain the number of 
members who were able to make the journey 
Sweden was smaller than had been anticipated, the 
meeting can be regarded as having been a great success. 
It was well organised by the Committee, of which Mr. 
E. Kinander was chairman and Mr. A. Grabe honorary 
secretary, and their efforts received that co-operation 
from Mr. G. C. Lloyd, the secretary ot the Institute, 
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and his staff which made everything work very 
smoothly. 
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A British SusMARINE Depot Sxip.—It is announced 
by Vickers Ltd. that the firm has received from the 
Admiralty an order for a large submarine depét ship. 
The main propelling machinery will consist of twin-screw 
double-acting internal combustion engines, which will 
be manufactured at Barrow-in-Furness from British 
materials under licence from the M.A.N. Company. 
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If there are N planets, B will be required to make 


The Assembly of Planetary Gears. 


0 revolution, when D will make 
By HENRY E. MERRITT, M.Sc. (Eng.). . . 
In designing planetary gear sets, attention must be l+ a 
given to the question of whether the numbers of teeth N revolution. 
in relation to the desired number of planets are such y 
that the gears will assemble with all the teeth meshing Now this must be an exact multiple of the angle 
in the correct manner. Surprising as it may seem, 1 E i 
cases are not unknown in which neglect of this) 7, revolution subtended by adjacent teeth on D, 


apparently obvious precaution has led to considerable 


trouble, hence we have 


When the subject is superficially examined certain 1 Va 
cases stand out as obviously permitting correct Vy l 
assembly, such, for instance, as that in which the N Ta 
1 ar of . y werv > to ; 7 . 
number of teeth on every member is @ multiple Of | must be a whole number, i.e., 
the number of planets. Further examination, how- . 1 
a t 


ever, reveals the interesting result that many com- 
binations are possible which at first sight do not 
appear to permit assembly, and it is the purpose of 
this article to discuss these cases and to present simple 
rules which may be applied to every type of planetary 
gear. 

Simple Planetary Gears.-We will consider first 
the simplest planetary gear, represented in Fig. 1. 


must be a whole number. Thus we have the simple 
rule, of general application, that the sum of the teeth 
on the sun and internal gear must be exactly divisible 
by the number of planets. The number of teeth on 
the planets does not in this case enter into the ques- 
tion. Thus, to take concrete examples, a gear having 


In this diagram A is the sun wheel (or primary con- | three planets, where Tg 15 and T, = 45, will 
: , T : . a 
centric gear) having Tg teeth, B is the planet having | obviously assemble without using the formula, 


Ty, teeth, D is the internal wheel (or secondary con- 
centric having T,; teeth. Also let N be the 
number of planets desired. 
The principle employed in analysing the conditions 
may be explained as follows : 
In the position shown in Fig. 1 it is understood that 


fy" 


although checking by means of the rule we have 


rear ) 
pay 15 + 45 


: 20 whole number. 


3 


It is not so obvious, however, that with three planets, 
47, the unit 


Ta 13 and T, will still assemble 
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the teeth of the gears A, B and D are correctly in| correctly. That it will do so is shown by using the 


rule, however. when 
13 47 


mesh with each other. It is required to find whether 
another similar planet B’ will simultaneously mesh 
correctly with A and D when in the position indicated 
by the dotted circle. There are, of course, a large 
number of positions which will fulfil this requirement, 
but convenience in design and manufacture requires 
that the angle @ shall divide exactly N times into one 


20 = whole number, as before. 


| 
_ 
| Simple Bevel Planetary Gears.—The above method 
| and rule may be applied without alteration to any 
| three-gear planetary, such as a Humpage gear, a 
| bevel differential, and the like (Fig. 2). The rule may 
| be more concisely and exactly worded as follows : 
* The sum of the teeth on the concentric gears must 
be exactly divisible by the number of planets.” 

It should be noted that this rule does not apply 
to the ** Marlborough wheel” gear, which is virtually 
a compound planetary gear. 


revolution. 

Now let the sun wheel A be fixed and only one 
planet (that at B) be in mesh. Then let B be rolled 
round A with its predetermined planetary motion in | 
the clockwise direction. This will cause the internal 
gear D to rotate clockwise, and when the planet B has 
reached the dotted position B’ corresponding to the 
initial position of the adjacent planet, it must be | Planetary In @ 
possible for a new planet to be dropped exactly into | planetary gear, Fig. 3, the planet consists of two 
position in the original place of B. Hence, since A | toothed gears, each of which meshes with a concentric 





| 
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Compound Gears.- compound 


and the initial centre of B are fixed, it is only necessary | gear. Let 

that the periphery of D shall have rotated an exact N number of planetary spindles 

number of pitches in order to make the final and | T teeth on slaumee ponte son gear \ 
initial conditions exactly similar. Ty teeth on ent ylanet gear B -e 

mn The above can be expressed in terms of Ta, To, | T, teeth on Lanne A. planet gear C, 

P, and N as follows : | T. = teeth on secondary concentric gear D. 


Using the conventional treatment for the velocity 
ratio of a planetary system, let the whole system 
make one complete revolution in the clockwise direc- 
tion. By rotating A through one revolution in the 
anti-clockwise direction, the axes of the planets being 
fixed in position, D will arrive at its final position, | 
corresponding to one revolution of the axis of the | 
planet B about A. 

Thus for one revolution of the axis of B, D will | 
make 
| 


Following the lines of case 1, one forward revolution 
of the complete gear and one beckward revolution of 
the primary concentric gear will give to the secondary 
concentric gear 





Ta Te 
T, T, 
the plus sign being used if the concentric gears are 
internal and external respectively and the minus sign 


revolutions, 


la revolutions. Hence in 


of a revolution of the planet axes the secondary con. 
centric gear will rotate 

Ta 

T, 

N 
Now after this degree of rotation the secondary 
concentric gear may not have moved an exact mult iple 
of one pitch, and yet assembly may still be possible, 
For in any given position of the primary concentric 
gear the primary planet may be placed in Ty different 
positions, and if H is the highest common factor of 
To and Te, the secondary planet teeth can be adjusted 
by a vernier effect to occupy a number of posit icns 


, 


T 
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1 4 


’ 


revolutions. 


varying from each other by of one pitch. 


b 
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Hence the rotation due to N revolution of the 
‘ oo § 
planet axes must be a multiple, not merely of ' 
. > : , 
revolution, but of times this amount, 7.e., 
h 
Ts T. 
tT, * T, H 
= ~ ni a whole number 
N i «- =e 
Tp Ty Ta Te hol , 
ss & whole humber, 
N.H 


Hence we arrive at the general rule for assembly of 
compound planetary gears : “* The sum (or difference) 
of the products of the numbers of teeth on the driving 
concentric and planetary and driven concentric and 
planetary gears must be exactly divisible by the 
product of the number of planet spindles and the 
highest common factor of the numbers of teeth in the 
planetary gears.” The sum is to be used when the 
concentric gears mesh on opposite sides of the planet 
axes, and vice versd. 

As an example of the application of this rule Fig. 4 
shows a compound planetary gear. In this gear 


A primary (driving) concentric 2 teeth. 
B primary (driven) planet = 28 teeth. 
C = secondary (driving) planet 12 teeth. 


D = secondary (driven) concentric 35 teeth. 


N = number of planet spindles 


Then highest common factor of B and C = 4 and 
12 12 + 28 35 
2 4 is not an integer. 
The gears would not therefore assemble. If, 


however, T, be increased to 36 assembly is made 


possible. In this case 


12 12 28 36 1152. 
Dividing 1152 by the H.C.F. gives 288, and any 


number of planet spind!les which divides exactly into 


this number could be used; de., each planet will 








assemble in 288 different positions for any given 
relative position of the concentric gears. 
v . 
Connecting-rod Forks. 
By THOMAS PETTY. 
CONNECTING-ROD forks are frequently designed by 


setting out a form which, in the judgment of the 
designer, appears offer yor vl proportions ; its 
adequacy for the purpose then being investigated by 
determining the resulting stresses. The object of the 
present article is to describe a simple form of forked 


to 


connecting-rod end which is easily machined, andl 
a rapid method for its design, the character of which 
is synthetic as opposed to the tentative and analytiv 
process above mentioned. 

From the accompanying engraving, which show 
the type of forked end referred to, it will be seen that 
the intrados U X V is of the circular shape which i- 
usually suitable for steam engines and for single ani 
double-acting Diesel engines with crossheads of normal 
design. The exterior of the fork is of plain conical 
form, connected at its lower end with the cylindrical 
body of the rod by a suitable fillet. 

By a convention familiar to designers, the actual 
curved form given to the exterior of the fork in the 
process of turning is replaced as shown by the approxi 

mately equivalent flat side, in considering the stresses 
The dotted line A Z, the position of which is deter 

mined by the geometrical construction given, indicates 
the extrados which must be adopted if the upper end 
is to be finished by plain taper turning only. Some- 
what lighter proportions will usually be employed, 
in which case the extrados is rounded into the under- 
side of the palm with a radius R, whose maximum 
value is obtained as indicated. 

The dimensions of the palms, the position and radius 
C of the intrados and the line of action of the load 
D E are determined, of course, by the design of the 
piston-rod crosshead, and top end bolts and bearings, 
the position of the intrados being preferably arranged 
so that a ring spanner can be got upon the bottom 
piston-rod nut with the connecting-rod in place. The 
simplified method of rapidly determining the scant- 
lings of the jaws of the fork, 7.e., of fixing the position 
of the conical extrados, which is now to be described, 
depends upon the principle of ascertaining the required 
proportions at an approximately located critical 











] if both are either internal or external. 
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section of the jaw in a form which will ensure that the 
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stresses above and below the criticial section will, if 
anything, diminish. With normal proportions this 
condition, and a good form of forked end, will be 
attained by an extrados inclined at 30 deg. to the 
vertical, as shown in the engraving. 

Owing to the curved form of the intrados the inclined 
beam formed by the jaw is not perfectly straight, its 
median plane having, in fact, the slight curvature 
shown by the line GF at the left-hand member. 
Strictly speaking, therefore, it should be dealt with 
by the treatment appropriate to initially curved 
beams. As a simplified and rapid procedure is the 
object sought, however, the ordinary methods applic- 
able to straight beams will be adopted as a sufficient 
approximation, 

A radial line at 45 deg. is drawn to cut the intrados 
at X. At right angles to this line and therefore tangent 
to the intrados at X draw J X P, meeting the extrados 
produced at P and including therewith an angle of 
15 deg. 30 deg. 15 deg. Bisect this angle by the 
line W P, which makes an angle of 374 deg. with the 
vertical and cuts the line of action of the load at M. 
Draw X Y at right angles to W P and cutting it at N. 
Then X Y may be taken as being approximately 
the section which experience shows to be the one above 
and below which the stress will diminish in forks of 
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normal proportions and with straight extrados at 
30 deg. as shown, while N M is the arm of the section. 
Produce X Y to 8S and draw the horizontal X T. 
The stress at the section X Y is obtained by the follow- 
ing method, which probably will be understood more 
readily for the reason that it is somewhat round- 
about. Let B the breadth of the jaw, and for con- 
venience in reference let 


NM L, 
X Y H, 
X T Kk. 


Also note that the angles UW M, WMS and TXS 
are all equal to 6 37} dev., and that 

C 

Q 

X T K Q in 45° C Q — 0-7071 C, 
and X 8 
are all constant and are readily determinable from the 
dimensions in any particular case. The arm of the 
section NM = L 


Cot. @xNS 
Cot. (Xs -4% 


» 


Sec. 0K 


Let W be the load acting along the line D E. 
Then the direct stress at the section 


cos. 9] 
\ - 
’ BH | 
0-7934 
ww( Orel eee @ 
The bending stress at the section 
I 
Ww 6 X sin. 0 X cot. 0 (see. 0K =) 
BH? 
ee . H 
— Ww 6K — (6 x cos. 8 x 4 
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The maximum stress at the section = 
[ 0-7934 6K — 2-3802 H 
ee BH? 


j=W 





[6K — 1-5868 H . 
=w/ St | 


and will be one of tension or compression according 
to the direction of the load acting along D E. 

Transposing in (3) and solving the quadratic, we 
have 

Ww Ww 

Bf Bf’ 
thus enabling the proportions of the jaw to be deter- 
mined. The value of the stress f, calculated by the 
above method from the maximum combustion pres- 
sure in Diesel engines and the boiler pressure on the 
area of the H.P. piston in steam engines, for rods of 
ordinary mild steel, varies in general practice from 
6000 Ib. to 9000 Ib. per square inch, the higher values 
being found in single-acting two-stroke cycle Diesel 
engines in which there is no stress reversal, and in 
four-stroke cycle engines of the same type in which the 
reversed stress has the low value corresponding to the 
inertia load from the moving parts. Flexural rigidity 
is the primary consideration in a part of this descrip- 
tion, however, since the crosshead gudgeon bearings 
cannot be expected to work well and with complete 
freedom from overheating, especially in view of the 
high pressure per unit of area to which they are sub- 
jected, unless they are adequately supported by a 
relatively unyielding structure. Looked at from this 
standpoint and in view of the relative constancy of 
the modulus of elasticity, the stress to be allowed will 
be comparatively independent of the strength of the 
material employed, or the question of stress reversal 
in the case of a material with a high reversal limit, but 
will depend partly upon the general proportions of the 
forked end itself. Having regard to the necessity for 
stiffness, the writer is strongly inclined to advocate 
proportions which would be considered excessive 
by many designers, as they undoubtedly may be from 
mere considerations of strength alone. 

As an example of the ready application of the 
method the following may be given :— 
Forked end of comnecting-rod for double-acting 
Diesel engine having cylinders 31l}in. diameter. 


W 
H 6K + 0-6295 79% 4 
( 5K + 0-6 sy) 0-7934 (4) 


Q 14in. 
Cc 8jin. 
B 12in. 
W say, 195,000 Ib. 


f say, 6000 Ib. per square inch 
K 14 (0-7071 8-75) 
7-813in. 

WwW 195,000 

Bf 12 x 6000 
Then from (4) 

H = \/ 2-71 (6 7-813 0-6295 x 2-71) 

00-7934 x 2-71 = 9-33in. 

Again referring to the engraving, the intrados and D E 
are set out in accordance with the given dimensions. 
A radial line at 45 deg. is then drawn meeting the 
intrados at X. From X a line iv drawn at 37} deg. 
helow the horizontal and along it the distance H as 
determined above is measured, giving the point Y. 
A line at 30 deg. to the vertical through this point 
gives the equivalent flat side of the jaw, from which 
the line of the actual turned form is readily deter- 
mined. 

By suitable extension and modification the method 
may be applied to other forms with a degree of approxi- 
mation and reliability dependent upon the amount of 
curvature in the members comprising the jaws of the 
fork, and the accuracy with which the position of the 
critical section is determined, 
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THE meeting was resumed in the Hall of the Asso- 
ciation ot Engineers, Li¢ge, on September 2nd, with 
Dr W. Rosenhain (Vice-president) in the chair. 


CrysTAL DEFORMATION 


Dr. C. J. Smitholls presented a paper of which he 
was joint author with Mr. H. P. Rooksby and Mr. 
W. R. Pitkin, on *“ The Deformation of Tungsten 
Crystals.” It is known that when metals are rolled 
or, drawn the crystal fragments tend to take up a 
definite orientation with respect to the direction of 
working. In the present paper it is shown that the 
same effect is produced during the swaging of tung- 
sten rods. The micro-structure and X-ray diffrac- 
tion pattern at various stages of the swaging of 
tungsten rods have been examined with a view to 
understanding the mechanism by which this “ pre- 
ferred orientation is attained. Three kinds of 
material have been used, comprising fine-grained 
rods having 2250 grains per square millimetre, coarse- 
grained rods having 659 grains per square millimetre, 
and rods in which the crystals had an average dia- 
meter of 5 mm., and occupied locally the full cross- 
section of the rod. 

Professor F. C. Thompson said in the discussion 
that the work described in this contribution was of 


* No. I. appeared September 10th. 





great interest. There was not much to discuss as 
the account given in the paper was a plain straight- 
forward statement of facts, but the authors were to 
be congratulated on the beautiful experiment by 
which they were able to show what happened during 
the rotation of the crystal fragment. 

Dr. D. Hanson also expressed his interest in the 
points developed in the paper. As far as was known, 
a single crystal under other forms of deformation 
did not break up in the manner described. It would 
add to the value of the contribution if Dr. Smithells 
could give some information concerning the tensile 
properties under a condition of random orientation 
and the effect on density, and supply further details as 
to what occurred during the swaging process. 

Dr. Rosenhain inquired whether the “ preferred ”’ 
orientation might be explained by the assumption 
that the remainder of the crystal was really non- 
crystalline in character. There was definite evidence 
of relative motion of the crystals under slight defor- 
mation, and it could be argued with some confidence 
that there was a return to the amorphous condition. 
In that case there would be no difficulty in accounting 
for the rotation which was observed. 


SEASON CRACKING, 

A pepor by Mr. A. Pinkerton and Mr. W. H. Tait 
on “Season Cracking in Arsenical Copper Tubes ”’ 
was then presented. In it the authors claim to have 
shown that, while severely hollow sunk tubes made 
from arsenic-free, deoxidised copper are not liable 
to season cracking, tubes made from arsenical copper, 
according to the British engineering standard speci- 
fication, are liable to season cracking when made 
under certain conditions. The temperature at which 
annealing renders such tubes immune from season 
cracking has also been determined. 

There was no discussion, but Dr. Rosenhain, in 
thanking the authors for their contributioa, said 
that the phenomena of season cracking had been 
discussed by the Institute on various occasions from 
both the theoretical and practical standpoints. The 
present paper gave some useful information to those 
engaged in the manufacture of copper tubes. 


AcTiION OF HyDROGEN ON COPPER. 


Dr. Cryil 8S. Smith read in abstract a paper by 
himself and Professor Carle R. Hayward on “ The 
Action of Hydrogen on Hot Solid Copper.”” When 
copper (wire) containing oxygen is heated in hydrogen 
maximum brittleness is obtained at intermediate 
temperatures, and a marked recovery occurs when the 
action is carried out at temperatures approaching the 
melting-point. The rate of penetration of hydrogen 
into cast copper has been determined and certain 
peculiarities observed. When the oxygen in the 
copper exceeds 0-07 per cent. the depth of penetration 
in agiven time is greater at about 800 deg. Cent. than 
at higher temperatures. A theory is advanced to 
account for this phenomenon. When brittle “gassed ”’ 
copper is annealed and forged in a non-oxidising 
atmosphere, the cracks responsible for the brittleness 
close, and metal of remarkable properties is obtained. 

Dr. Rozenhain said that the points discussed were 
of some importance to manufacturers who had experi- 
eaced the difficulties to which reference was made. 
It might be suggested, however, that most of those 
engaged in the production of copper would consider 
prevention of the trouble preferable to cure. It 
would be of interest if the authors could add to the 
paper some figures giving values for the electrical 
conductivity of the material with which experiments 
were made. 


GeaR BLANKS BY CENTRIFUGAL CASTLNG, 


Mr. F. W. Rowe introduced for discussion a con- 
tribution on “*‘ Bronze Worm Gear Blanks Produced 
by Centrifugal Casting.” 

Mr. W. M. Corse, who said he had been engaged for 
ome years in the production of the type of casting 
referred to, regarded the adoption of the centrifugal 
method as a definite forward step, although it might 
not be the last word on the manufacture of worm 
gears. The demand on the manufacturer for gears 
with greater wear-resisting properties was insistent 
in the United States and no doubt had been experi- 
enced in Great Britain. The call for worm gears 
to give longer service would continue. Various 
methods had been adopted to meet the requirements 
of the service engineer responsible for the operation 
of trucks and lorries, and had led in American practice 
to the adoption of the three-sided chill method of 
casting in which everything except the internal 
ring of the casting came against the iron surface. 
That method gave a structure which had proved 
satisfactory in the United States, and it remained to 
be seen whether a demand would arise for the worm 
gears with the higher wear-resisting properties asso- 
ciated with the centrifugal method of casting. At 
the present time 90 per cent. of the American trucks 
in service were fitted with the three-sided chill bronze 
gears, but some of the manufacturers producing the 
gear blanks by the three-sided chill method had 
also obtained the equipment necessary for centrifugal 
casting, which, however, appeared to possess less 
attraction than it had a year or two ago. He 
would like to know if Mr. Rowe could give any figures 
for the wear-resisting properties of gear wheels made 
by different processes. The Bureau of Standards 
was conducting a serfes of experiments on the wear- 
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resisting properties of springs in which the same 
principle was involved, and it would be interesting 
to know whether any test, except the long time service 
test, had been devised which gave accurate figures. 
Mr. Rowe, in reply, said he understood that the 
advantages of the centrifugal casting method were 
fully appreciated by manufacturers and users in the 
United States, but that commercial considerations 
had prevented its general adoption. The three-sided 
chill casting was a distinct improvement on old 
practice, and the difference between the three-sided 
chill casting and the casting produced by the centri- 
fugal*method was not so great as that between the 
one-sided chill casting and that made by the three- 
sided process. He believed, however, that it ought 
to be possible by the application of a mass produc- 
tion system of manufacture to put centrifugal casting 
on a commercial basis. With regard to wear-resisting 
properties, it was very difficult to obtain accurate 
figures by experiments. Accelerated wear tests were 
apt to be very misleading, and it had been necessary 
to fall back on long-time service tests to obtain com- 
parative results. Those tests with units made by 
different processes were now being carried out, but it 
would be a year or two before the actual figures were 
available. 
AGE HARDENING EFFECTS. 
Miss Kathleen Bingham read in abstract a paper 
on “The Constitution and Age Hardening of some 
Ternary and Quarternary Alloys of Aluminium Con- 
taining Nickel.” This investigation is part of a scheme 
of research on aluminium alloys which has been in 
progress in the metallurgy department of the National 


Physical Laboratory, under the direction of Dr. 
Rosenhain for a considerable time. It consists 
of two parts, the first dealing with the age 


hardening of some of the ternary alloys of copper, 
nickel and aluminium ; while the second deals with 
the constitution and age hardening of similar alloys, 
with the addition of small percentages of magnesium. 

Mr. A. H. Mundey suggested that age hardening 
might be responsible for the cracking which took 
place under service conditions. He had in mind the 
ease of a firm of electrical engineers which was 
muleted in’'a sum of £20,000 for material which had 
to be taken back on account of cracks. It was true 
that the material was zinc-copper and not aluminium. 

Miss M. Gayler referred to several points of detail. 
She noted that in one curve given the hardness of 
the specimen dropped after annealing for one hour 
at 200 deg. A similar effect had been observed in 
alloys of copper, manganese and silicon, and might 
perhaps be attributed to the ternary compound 
rather than to other causes. It did not occur in 
alloys containing only manganese and silicon. 

Dr. Rosenhain, under whose direction the research 
is being carried out, said that the study of age- 
hardening effects was originated at the National 
Physical Laboratory. Referring to the experience 
quoted by Mr. Mundey, it had yet to be shown that 
the age hardening of aluminium alloys was associated 
with the development of stresses which would explain 
the phenomena of cracking. He would point out, 
too, that the case of cracking in alloys consisting 
largely of zinc was very different from cracking in 
aluminium alloys. The mere fact that cracking 
occurred in castings months or years after production 
was due to various causes, and did not necessarily 
point to internal action. In any case, the age- 
hardening process was completed within a few weeks. 
The cracking of the material referred to by Mr. 
Mundey was probably associated with corrosion, 
and it was necessary to understand that 
in material of the kind in question was often of a 
very subtle character. 


corrosion 


NICKEL AS COINAGE. 

In the absence of the author, Mr. W. R. Barclay 
presented a paper by Captain F. R. Barton on * The 
Development of the Use of Nickel in Coinage.’ This 
paper deals with the historical development of the 
application of nickel to coinage, and the difficulties 
encountered and overcome in adapting it to this 
purpose. In its pure form, as well as a constituent 
of binary alloys, nickel has been widely adopted 
during the last half century as a coinage metal. 
Experience shows that pure nickel coins wear longer 
in circulation than those made of silver, and that 
they are equally proof against counterfeiture. 

Mr. Barclay said that the author had taken a great 
deal of trouble to collect the information contained 
in the paper, and he was an authority on the subject 
dealt with in his contribution. Many of the objections 
to the use of nickel in coinage had now been swept 
away. 

Mr. C. E. Barrs quoted some examples of the 
difficulties which had attended the use of nickel for 
coinage purposes. There was no doubt that the 
purity of the metal was of great importance. The 
magnetic properties of nickel were a more effective 
check against counterfeiting than was generally 
understood. 

Dr. M. Haas also referred to the difticulty of counter- 
feiting nickel coinage. From the point of view of 
purity, nothing superior to nickel was at present 
manufactured. The small percentage of manganese 
present had, it was believed, a beneficial effect. 

Mr. W. M. Corse said that the author deserved 
thanks for the trouble taken in collecting the informa- 


that in Canada use was being made for coinage of an 
alloy containing 75 per cent. of copper and 25 per 
cent. of nickel. While the advantage of nickel for 
coinage was well recognised, it was not going to be a 
simple matter to get it adopted in America. Silver 
interests were very strong and would not be easily 
ousted. 

Captain Barclay, in a brief reply on behalf of the 
author, said it was a common fallacy that a coin 
should represent the value stamped on it. That idea 
had now been given up; coinage was only a token 
of value, and the intrinsic value of the English 
shilling was about 2d. There seemed to be general 
agreement that the inclusion of a small percentage 
of manganese improved the mechanical properties 
of nickel. With regard to the purity of the material 
now available, it contained from 99-5 to 99-6 per 
cent. of nickel. 

The other papers on the agenda were taken as read. 

Dr. Rosenhain moved and Professor Thomas 
Turner (Past-president) seconded, votes of thanks 
to the Association des Ingenieurs sortis de I’ Ecole 
de Liége, and to all those, in addition to the Associa- 
tion, who had co-operated in making the Liége meeting 
of the Institute a success. 

The resolution was carried by acclamation. 

Visits To Works. 

The afternoon was devoted to visits to the works 
of the Société Anonyme Fabrique Nationale d’ Armes 
de Guerre at Herstal, and to the shops of the Société 
Anonyme Union des Usines a Cuivre et Zine at Liége. 

At the first-named works, which were originally 
laid out for the manufacture only of munitions, the 
production of sporting rifles and motor cycles and 
motor cars now undertaken. A feature of the 
establishment the research laboratories, which 
are divided into a central department which under- 
takes what may be regarded as fundamental research, 
and the divisional laboratories where industrial 
testing and workshop problems are dealt with. 

The Société Anonyme Union des Usines & Cuivre 
et Zinc was founded a century ago. It operates three 
plants, at Grivegreé, Chénée and Antwerp respec- 
tively. The shops visited were those of the first- 
named establishment, which is the most important, 
and where tubes, wire, strip and bars are manu- 
factured, the output being about 20,000 tons a vear. 
The shops suffered badly from the general destruc- 
tion of industrial establishments at the end of the war, 
and are only now being restored to the old degree of 
efficiency as regards equipment. 

In the evening of September 3rd there was a visit 
to Chaudfontaine, followed by a dinner and concert, 
and for September 4th an all-day excursion to Spa 
by road was arranged, with a picnic luncheon at 
Coo and a dinner at Spa. The excursion was favoured 
with fine weather and was much enjoyed 
For the with which the Liége meeting, 
which terminated with the visit to Spa, was attended, 
thanks are due to Monsieur O. Le Personne, secretary- 
general of the Association des Ingeniéurs sortis de 
Ecole de Liége, and to Monsieur L. Boscheron, the 
honorary corresponding member of the Council of 
the Institute for Belgium. Both laboured hard to 
ensure that all the arrangements should work smoothly 


Is 
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success 


and Mr. G. Shaw Scott, the secretary of the Institute, 
and his assistant gave that consideration to the 
details of the programme to which members have 


become accustomed, but appreciate not the less on 
that account. 








SIXTY YEARS AGO. 


IN our issue of September 14th, 1866, we find a remark- 
able illustration of the official ineptitude and indifference 
to the safety of the public which characterised Govern- 
mental dealings with trade and industry sixty vears ago. 
We had on previous occasions severely criticised the autho- 
rities in Whitehall in this connection, and in particular 
had attacked the Board of Trade over the manner in which 
it supervised the inspection of the boilers of passenger 
steamers. The regulations required that each boiler of 
every passenger steamer should be provided with a six 
months’ certificate that it was and would be in good work- 
ing order for that period. The surveyors were officially 
directed to pass any boiler able to withstand twice the 
hydraulic pressure of the intended steam pressure. No 
matter to what extent the boiler bulged or buckled, if it 
did not actually rupture under the hydraulic test, the 
owner was practically entitled to demand a certificate 
stating that his boiler was in safe working order. With 
this system in operation we felt no surprise that boilers 
certified as safe occasionally exploded. One such explosion 
had just occurred on the passenger steamer Talbot, plying 
between Dublin and Morecambe Bay, and had resulted in 
the deaths of the engineer, his assistant, and a fireman. 
On inquiring into the explosion, Mr. Robert Galloway 
the chief surveyor to the Board, found that the back of 
the boiler had been forced out as a result of the absence 
of stays over an area measuring 32in. by 16ft. 4in. Plate 
stays held by angle irons had been added to this area by 
an afterthought on the part of the maker, but they had 
been removed because they formed shelves for the deposit 
of scale. The second boiler in the ship had also been de- 
prived of its stays, and was found to be on the point of 
exploding like the first. In a sister ship equipped with the 
same design of boiler it was discovered that the stays had 
been hastily replaced on receipt of the news Of the disaster. 
The Board of Trade’s culpability in the matter was revealed 
when it was disclosed that the builder of the boilers at 
Belfast, was himself the Board of Trade’s surveyor at that 





tion contained in the paper. It was of interest to note 
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one in three, and the walls should be stone-faced. 
addition to this plan of protection, Mr. Worth suggested 
the erection of wooden groynes to help in collecting the 


pebbles. 
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them and granted himself and the owner a Board of Tradg 
certificate that they were safe and satisfactory. The 
touching trust in human nature that expected a man to 
condemn his own newly made boiler or even afterwards, 
as it got worn to condemn it for defective construction, 
reached, we held, the sublime. In fairness to Mr. Galloway 
we ought to record that in many matters he held opinions 
opposed to those of his official chief, Captain Robertson, 
the Board of Trade’s Surveyor-General. 








THE RIO CLARO WATER PROJECT. 


As a result of several months of careful study by ly 
Henrique de Novaes, Chief Engineer of the New Works 
Commission of the Sao Paulo Water Supply, the Govern. 
ment of the State of Sao Paulo has recently awarded to 
Braithwaite and Co. (Engineers), Ltd., of Westminster, « 
contract for the supply of approximately 20,000 tons of 
pipes in connection with the Rio Claro water supply 
project. This project, which has been planned in detai| 
by Dr. Henrique de Novaes, aims at augmenting the 
drinking water supply of the city of Sao Paulo by convey 
ing water a distance of 80 kiloms. from the Rio Claro head 
waters to a new to at Villa 
Prudente, whence a new and amplified distribution system 


reservoir be constructed 
will supply various portions of the city. 

For 44 kiloms. the water will flow by gravity through a 
reinforced concrote aqueduct designed by the New Works 
Commission and constructed by three Brazilian engines: 
ing firms. It will be necessary to construct approximate! 
4 kiloms. of tunnel, 
that the water exerts internal pressure upon them, they 
will be lined with Messrs. Braithwaite’s patented tunne! 
lining. This lining is constructed from Armeo iron plates, 
fin. in thickness. The plates are hydraulically pressed to 
form a series of internally flanged segments, which can be 
bolted together as tunnelling proceeds, so as to form 
continuous internal lining, 2-60 m. in diameter. 

In those sections of the water main which cross valleys 
the water is carried under pressure, which varies accord 
ing to the depth of the valley. In these sections, which 
are of a total aggregate length of 32 kiloms., the water 
will flow through riveted pipes supplied by Messrs. Braith 
waite. Of these 32 kiloms. of pipe, 8 kiloms. are 2-50 m 
in diameter and jin. in thickness, and will be under 
pressure of 57 lb square inch, and 24 kiloms. 
18-0 m. in diameter and 7/,,in. in thickness, and will be 
under a pressure of 114 lb. per square inch. 

In order to ensure resistance to corrosion, it has been 
decided to utilise plates of Armeo ingot iron. The Armeo 
plates will be rolled in England at the works of 
Guest, Keon and Nettlefolds, Ltd., and will be planed, 
drilled and secarfed at the Newport (Mon.) works 
Braithwaite and Co. (Engineers), Ltd The plates, thus 
prepared, will be shipped flat to the port of Santos. From 
there they will be brought by rail to a pipe factory which 
will be established by Messrs. Braithwaite at a convenient 
point on the Sao Paulo Railway. At the pipe factory each 
plate will be rolled into a complete ring and three or more 
rings will be hydraulically riveted together to form a tube 
After all seams have 


and where these tunnels are so situate: 
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between 6 m. and 8 m. in length 
been pneumatically caulked, the tubes will receive a coat 
of bituminous paint, both internally and externally. The 


tubes will then be transported by means of special cater 


pillar trucks and trailers to the site, where they will be 
jointed, riveted and caulked in position. 
Although work on this project commenced only in 


April of this year, over 80 kiloms. of new road are alread) 
in to facilitate the transport of materials, while 
other necessary installations, 
and engineers’ quarters, &c., are well in hand. 
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SEA ENCROACHMENT IN NORTH DEVON. 


Westwarp Ho ! in North Devon, is faced with a diffieult 
coast erosion problem The encroaching sea threatens 
both the village and its noted golf links, and the authoritie 
and inhabitants are busily engaged in casting about for 
the best method of countering the menace. At & meeting 
held on the spot, a scheme was put forward by Mr. Hans 
ford Worth, M. Inst. C.E., of Plymouth. Mr. Worth told 
those assembled that by building a sea wall, as had been 
suggested, they would probably make trouble for them 
selves in the maintenance of the beach outside, for the 
backwash would be worse than what they got at present. 
Regarding the suggested use of concrete blocks, he said 
he thought the idea of breaking the waves up was a good 
one, but whether concrete blocks were the right thing to 
use was another matter. His view was that instead of 
them they shou!d have two lines of short walls at a distance 
of about twenty or thirty yards from the cliffs. In the 
front line there should be three or four arrow-shaped walls, 
and immediately behind the gaps made by these a cor- 
responding number of short walls to break the waves that 
escaped the first line of breakwaters. He pointed out 
that the angular formation of the outer walls would tend 
to divert the backwash from one sea wall to the backwash 
from another, and so prevent, to a considerable degree, its 
worst effect. By carrying out such a plan they would 
find that the pebbles would lodge among and behind these 
independent walls, while the natural action of the tide in 
bringing pebbles along the coast to strengthen the ridge 
would not be affected to any extent. The main idea was 
to break the wash of the waves which prevented the build- 
ing up of the beach. The inner walls would not have to 
be more than 5ft. or 6ft. above the beach anywhere, and 
outer walls should anything above 6ft. A 
wall would have good effect upon the sea. 
The gradient on the seaward side of the walls should be 
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A 200-Ton Floating Crane. 


\ 200-ToN floating crane was recently completed by the 
Werf Gusto, Firma A. F. Smulders, of Schiedam, Holland. 
It was built to the order of the Havre Port Authorities 
The crane, which is illustrated on page 308 and herewith, 
was safely towed from Schiedam to Havre without the 
jib being unshipped, and it reached its destination towards 
the end of July. To steady the jib during the journey 
two lattice legs were employed, as shown on the engraving 
on this page. They were, of course, removed when the 
crane had completed its sea voyage. 

The crane is designed to hoist a load of 200 tons to a 
height of 16ft. above the water line, at a radius of 95ft. 
from the centre of the crane, and a load of 150 tons at a 
distance of 130ft. There are two main lifting blocks, each 
designed for 100 tons, which can be coupled together when 
lifting the maximum 200-ton load. There are also two 
trolleys, each designed for 30 tons, which, together, will 
lift 60 tons. They may be operated either coupled or 
separately, and they can be moved over the whole length 
of the crane jib. The hoisting speed of the main block is 
4-5ft. per minute, and that of the trolleys 30ft. per 
minute. The crane is designed to slew through a complete 
circle in about six minutes, 

The upper structure of the crane rests on a pivot bearing 
supported on a tower which projects from the pontoon, 
and is rigidly fixed both to the deck and to the pontoon 
bottom. The upper framing is composed of two main 
parts; the lower platform, containing the winch room and 
the jib counterweight, and the upper platform, to which 
the jib is attached by two pin supports. These two plat- 
forms are connected together by strong steel bracings. 
On the aft side of the central tower are the screwed spindles 
for the derricking motion and the counterweight for 
balancing the jib, while the bearing rollers around the 
tower are fixed on the lower platform. In the winch 
cabin there are grouped the two main 100-ton hoisting 
winches and the two 30-ton trolley winches, as well as 
the slewing and derricking gear. All the winches are 
provided with electric brakes. The movements of the 
crane &re controlled from the crane driver's cabin under the 
jib, from which an uninterrupted and clear view of all 
operations can be obtained. The controls are electrical, 
and are operated by the firm’s patented switching gear. 
Among the advantages which the firm claims for its 
system of control are the following :—(a) There is a definite 
speed for each position of the control handle; () regula- 
tion is effected by a small current, so that the energy Joss 
is quite small; (c) the main current is not broken at the 
switch contacts, so that the latter are not subjected to 
heavy wear; and (e) efficient safety devices are provided 
to give immunity from shocks. 

Current is supplied from steam-driven generating sets 
arranged in the pontoon. The generators are driven by 
triple-expansion condensing engines, working with steam 
at 147 lb. pressure, generated in boiler plant, also housed 
on board. The pontoon is subdivided into several water- 
tight compartments, the after deck being specially 
strengthened to allow loads up to 200 tons to be placed on 
the deck. There are four steam capstans and one steam 
windlass fitted on deck for manceuvring purposes. Electric 
light is supplied to all cabins from a special lighting 
dynamo. Only three men are, so we gather, required for 
operating the crane, namely, an engine-driver, a deck 
hand and the crane attendant. There are cabins for 
officers and crew, with galleys and lavatory accommoda- 
tion. Lamp rooms, store rooms, water tanks and coal 
bunkers are built on the deck or in the pontoon. 








Or the foreign trade of China duriag last year 39 per 
cent. was carried by vessels flying the Japanese flag, while 
nearly 26 per cent. went in British ships. No other nation- 
ality exceeded the American quota of 9-27 per cent. of the 
whole. 


Steam Pipes for Extra High 
Pressure and Temperature.* 
By J. A. AITON. 


Tue first matter to decide is what is meant by extra 
high pressure and temperature, and for the purpose of 
this paper these have been fixed at steam at 440 lb. pressure 
and superheated at 750 deg., as these may be considered 
to be the limits of normal working at present. 

Experience of these conditions has so far been chiefly 
in land practice in electric power stations, some of the 
difficulties to be met with in laying out piping on land are 
either much smaller or are not met with in marine work 
at all, but, on the other hand, due to the confined space 
on board ship, others are much exaggerated ; for instance, 
on board ship the run of the piping cannot be varied to 
any great extent, although here also simplicity should 
ever be aimed at, but for the same reason the method of 
allowing for the movement of pipes due to expansion by 
means of wide bends in the run of the pipes cannot be 
adopted. For this reason sliding expansion joints or 
ball joints have been largely used and have been fairly 
satisiactory with lower pressure saturated steam, but 
with superheated steam they are not satisfactory and have 
practically disappeared from land practice. We are thus 
thrown back on bends, but these must be of short radius 
and consequently so very stiff that excessive thrust comes 
upon the fixed points if any serious movement has to be 
allowed for, and great stresses are set up in the joint, 
moreover, bends made to short radius show quite appreci 
able thinning of the wall on the outside of the bend. Un 
doubtedly the most serious difficulty which will be found 
in fitting pipes on board ship to carry high pressure steam 
is this one of dealing with the movements due to expansion, 
and if the two methods of meeting the difficulty, men 
tioned above, were the only ones the position would appear 
to be very difficult indeed, but fortunately another method 
has been devised whereby bends are made which are much 
more flexible than those made from plain tube. 

This method is to form a series of corrugations on the 
tube, these in themselves strengthen the tube, especially 
as the process of manufacture thickens the wall of the 
tube ; the corrugated pipe is then formed into a bend in 
the usual way and there can be no thinning of the wall 
in bending, as all that happeris is that the corrugations 
are somewhat opened out on the outside of the bend and 
are closed up on the inside. 

These corrugated pipes can be bent to a much smaller 
radius than plain pipe, in extreme cases they can be bent 
to the same radius as an elbow ; in all cases, to stand cor 
rugating, the tubes must be of a good soft quality of steel 
and must be well made, free from variations of thickness ; 
they are usually solid drawn tubes, hot finish, 24 tons to 
28 tons tensile, 25 per cent. elongation in 8in. 

Bends made from corrugated tube are five times as 
flexible as similar bends made from plain tube, that is to 
say, that if the same thrust is applied to both bends the 
corrugated one will move five times as far as the plain 
one, or if the same movement is required only one-fifth 
of the thrust required to move the plain bend need be 
applied to the corrugated one, or again, if the same 
amount of movement is required and the same amount of 
thrust can be applied to both bends then the corrugated 
bend can be made to a much smaller radius, and it is 
this last quality which will be found so useful by the 
marine engineer 

Comparison of the lyre type of expansion bend is inter- 
esting, such a bend from plain tube is 138in. high from the 
centre of the main to the centre of the pipe at the crown 
of the bend, and allows for a movement of 24in. out or in ; 
a bend made from corrugated pipe of the same bore can 
be made 55in. high and gives 2}in. out or in, and a similar 
bend 72in. high gives 3gin. out or in, or 50 per cent. more 
than the much larger plain bend. 


* Institute of Marine Engineers, Tuesday, September 14th. 
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For expansion purposes straight corrugated pipes are 
not often used for end-on movement between the flanges, 
because the corrugations are not high, and to obtain a 
very small end movement, -Olin. per corrugation, @ pres 
sure of many tons is required, but corrugated pipes, both 
bends and straights, are used with great success to over- 
come vibration or movements due to the working of a 
ship. 

This question of corrosion taking place owing to water 
collecting in the corrugations is often raised; practice 
has not shown that there is any more corrosion in @ corru- 
gated pipe than in a plain pipe ; it may be that the reason 
why corrosion does not take place is that the water does 
not lie long enough to start the action, it lies in very small 
separated quantities exposing a very large surface to steam 
and to hot metal, and is consequently very soon evaporated 
off, but undoubtedly this dividing up of the water is a 
great safeguard against water hammer. 

The friction loss in steam passing round a corrugated 
bend is double that for a plain bend. This in itself is not 
@ serious matter, but when it is remembered that the num 
ber of corrugated bends is much fewer to do the same 
amount of work, the advantage in this also is usually on 
the side of corrugated bends. 

Injudicious anchoring causes expansion stresses by 
endeavouring to force the pipe into a position where it 
would not naturally go. The ideal plan is to have no 
anchoring at all, as it is frequently only necessary to guide 
the pipe in the direction in which expansion should take 
place, but this ideal cannot always be attained, in which 
case anchors must be fitted, but considerable experience 
is required to place them in the right position. 

The working of modern steam pipe lines is a new pro- 
blem, and must be treated in a new way, for that which 
can be done with comparative impunity on lower tem- 
perature work will cause very serious trouble if attempted 
with high temperature work. For instance, to bring a 
boiler cn to a main carrying superheated steam ought to 
be a very slow process if trouble with pipes is to be avoided. 

Referring to questions of the design and manufacture 
of the pipes themselves, undoubtedly the weakest part of 
the pipe line is the joint, and as every joint is a potential 
cause of trouble, the obvious aim should be to reduce the 
number of joints to a bare minimum by making each pipe 
as long as possible. As castings, even of steel, are no 
longer used in first-class pipework, and as modern methods 
allow branches to be fixed to any part of the pipe, it is 
possible to use straight pipes up to 35ft. or even more, 
and 30ft. is quite a common length. Obviously, it is not 
always possible to take advantage of the longest lengths 
of tube, especially with bends, owing to the lack of facilities 
for transport, and, of course, this applies to marine work, 
but even there joints could sometimes be eliminated by 
taking fullest advantage of modern practice. 

The entire elimination of joints by butt welding pipes 
end-on in position is very attractive, and there is an in- 
stance at work in this country. This main is 6in. bore, 
one straight length is 260ft. long, steam pressure is 350 Ib., 
and the temperature is 750 deg. Fah., there are two anchors 
200ft. apart, and the expansion is taken up by one corru- 
gated lyre type expansion bend 100in. high. There is 
only one pair of flanges on the job, and these are at the 
crown of the expansion bend. Care is taken to keep the 
pipe true to alignment by means of roller guides which 
prevent cross stresses coming upon the butt welded joints, 
and where, in spite of this precaution, there is any possi- 
bility of cross stresses coming upon the joint it is reinforced 
by having collars welded over the butt weld. It is early 
yet to say that this method of joining pipes will supersede 
flanges, but in special circumstances it will be found very 
useful. 

A joint which aims at a similar result is that known a 
the ** Sargol ’’ joint, used in America, in which the end of 
the pipe is rolled over and loose flanges are used. All 
mechanical stresses are taken by the flanges, and a steam 
tight joint is made by welding round the edge of the rolled- 
up portion of the pipe. This system has its drawback 
which have so far prevented its adoption in this country, 
where fixed flanges are almost universal for high pressure 
work 

In the use of flanges for piping there are two main ques 
tions to consider, namely, how to attach the flange to the 
pipe, and how to make the joint between the flanges. Re- 
garding the first, there are nowadays only two methods of 
fastening flanges to pipes, namely, by riveting and by 
welding, except in the case of small pipes, which nearly 
always have flanges fixed by screwing. It seems on the 
face of it to be wrong that holes should be made in a pipe 
to be afterwards closed by rivets. A satisfactory job, 
however can be made in this way, but sudden variations 
in temperature may start a leak even after the pipe has 
been in use for a long time, and if a rivet does leak under 
high pressure high temperature steam it is almost impos- 
sible to make it tight. Frequently the presence of rivet 
heads inside the pipe, coming very close together, seriously 
reduces the area of passage. 

With high velocity steam this either means a continuous 
loss due to @ greater pressure drop, or a larger sized pipe 
to pass the same weight of steam, with resultant loss in 
working due to increased radiation surface and higher 
capital outlay. 

Riveting is highly skilled work, for under existing con- 
ditions it must be perfect from the stert. In the days of 
low-pressure saturated steam, free use of caulking would 
make almost any rivet tight, and would cover up bad work, 
this is far from being the case with high-pressure con- 
ditions. 

Flanges properly welded to pipes are subject to none of 
these disadvantages, but unfortunately there are many 
methods of welding flanges, and they are not all satis- 
factory, and for this reason welding of flanges is still re- 
garded by some with disfavour, but experience has proved 
that welded flanges can be entirely satisfactory for highest 
pressure and temperature work. 

The only satisfactory method of fastening flanges to 
pipes is by welding them on by means of the carbon are 
process. Unless the flanges are exceptionally thick, a 
continuous weld should be formed right through the flange 
from back to front, and, in addition, a good fillet should 
be worked up at the back of the flanges. As this is a process 
of building up the weld bit by bit, it takes considerable 
time, and demands skill on the part of the operator, but it 
should be pointed out that he is able to control the work 
and the temperature quite easily at every instant, provided 
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he is given the right current, the right type of machine, and 
the right materials to work with. 

In the early days of welding it was very difficult to 
prevent testers caulking up a pin hole leak in a weld, for a 
soft weld lends itself to this treatment, but highly super- 
heated steam soon finds out the weak places, and trouble 
results. To attempt to caulk a leaky weld is very short- 
sighted policy, although it seems to be such an easy way 
out of the difficulty. An argument frequently used against 
welding flanges by any process is, that so much depends 
upon the human element, but is this more so with welding 
than with most engineering work, or than with riveting ? 

Having fastened the flange to the pipe, the next impor- 


A New Minesweeper for Latvia. 


On Wednesday, August 11th, there was launched from 
the vard of La Société des Chantiers et Ateliers Augustin- 
Normand at Le Havre, the new minesweeping vessel 
Imanta, which has been built by the firm to the order of 
the Latvian Government. It will be recalled that the 
Government of Latvia recently ordered in France four 
naval vessels comprising two minesweepers and two sub- 


part the plate would be found to be of full thickness. 

Two other systems of boiler firing, exhibited in other 
parts of the Hall, are the throwing stoker of the Crost}; 
waite Engineering Company, Leeds, and the Turbine 
Furnaces, 2388, Gray's Inn-road, W.C.1, with which 
our readers are familiar. The most novel system of firing 
shown at the Exhibition is, however, that of Wollaston 
Gas Producers, with offices in Bank of Encland Chambers, 
Tib-lane, Manchester. It takes the form of a gas produce: 
burning coke, on the top of which is directly mounted 4 
standard Cochran vertical boiler, capable of evaporatiny 
650 Ib. of water per hour at a pressure of 100 Ib. per squar: 


marines. The firm of Augustin-Normand is constructing 
the two submarines and one of the minesweepers. Our | inch, and was described in Tuk Enorneer, February 5th, 
1926. This boiler is shown at work, and there are con 
° 








THE LAUNCH OF THE LATVIAN MINESWEEPER 


tant question is how to make the joint. Many methods 
are employed to accomplish this, but before considering 
them some essentials of a good joint, whatever the method 
adopted, may be enumerated. The flanges must be heavy 
to reduce to a minimum the probability of springing, the 
joint must be made ona raised face inside the bolt holes, 
and a ground face is very desirable, though not essential. 
There is no mystery about the making of high-pressure 
joints. By care, experience, and the use of good materials, 
joints made by the same methods as have been used for 
many years are giving satisfactory service to-day, that is 
to say, with an ordinary corrugated metal ring and a wash 
of thin cement. 

Meny such joints, subjected to the working conditions 
of large power stations have been in use for years, and have 
never been touched since they were made, but it must 
he added that in the original lay-out of the piping, expan- 
sion stresses must be reduced to a minimum and every 
care taken to prevent water collecting in the pipes. Expan- 
sion stresses and water are the two great enemies of pipe 
joints, and water is by far the worse. 

The effect of water on joints, subjected alternately to 
high temperature steam and water, is to set up a chemical 
action with the paste used for the joints, and so to produce 
a slight acidity in the water. This acidulated water seems 
to set up electrolytic action, which quickly destroys the 
joints. It has not been found possible to make a paste 
which will not be affected by the action of water and at 
the same time be satisfactory in all other respects. 

No good joint can be made with the wrong type of bolt, 
bolts made from steel of from 30 tons to 35 tons tensile 
strength have given most satisfaction, and have been 
adopted as a standard. Bolts made from high tensile steel 
have shown a liability to brittleness after being subjected 
to variations of temperature. 

Where branches have to be taken off pipes this should 
be done by means of welded-on stools, and experience has 
shown that the oxy-acetylene process is the most suitable 
for this work. At one time branches were welded on by 
the carbon-arc process, but, though to all appearance the 
weld was quite normal, it sometimes broke down under 
test, and as there was a possibility that one such branch 
might pass the test and yet break down in working, the 
risk was considered too great, so this process was given 
up. Oxy-acetylene welding is more expensive, but it has 
given no sign of failure in working. In branch welding 
there are only two thin pieces of metal to be dealt with. 
Therefore, the period during which the full temperature 
of the carbon are can be kept on the metal with safety is 
very short. This is possibly the root of the trouble, and if 
so, it is inherent in the process. The branch piece is not 
taken through the pipe, because it is necessary to get access 
to the joint from the inside, both with the blow pipe and 

with the hammer, and as this can often only be done 
through the branch the joint must be inside the branch. 
Cast steel tees must be ruled out of this class of pipe work, 
owing to the great increase in the number of joints, and 
riveted stools, owing to the fact that they must usually 
be riveted by hand, are not often satisfactory, and, as they 
can only be fixed near the end of the pipe, they cause a 
lot of otherwise unnecessary joints in the main. It 
advisable to have as few joints as possible. With simple 
design and large units, it should be possible to do away 
with branches, and to bring the pipes into vessels which 
serve as collectors and distributors as well as drainage 
points. Collector vessels should be placed with the axis 
vertical, for in this position it is easier to arrange the 
branches and the drainage, and vessels so placed are not 
subject to hogging stresses which are prevalent in vessels 
placed horizontally when water accumulates in them. 
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IMANTA 


illustration shows the Imanta in practically a completed 
state just before she left the stocks. She has the following 
principe! dimensions :—Length overall, 48-78 m.; beam 
6-45 m.; and draught, 1-50 m., with a displacement of 
about 255 metric tons. The engines and boilers were also 
constructed by the builders, and the vessel is designed for 
a speed of 14 knots. 

The first of the two Latvian submarines to be launched 
at the Augustin-Normand yard was the Ronis, a vessel 
of 390 tons surface displacement, that event taking place 
early in July last. Work on the second sister submarine, 
the Spidola, is well advanced, and the launch will take 
place at no distant date. 








The Smoke Abatement Exhibition. 


As suggested in the Seven-Day Journal of our issue of 
September 10th, the most interesting part of the Universal 
Smoke Abatement Exhibition in the Bingley Hall, Bir 
mingham, which closes to-morrow, is what has been called 
the ** Model Boiler House.”” The remainder of the Exhibi 
tion is devoted principally to domestic appliances, such 
as gas stoves, vacuum cleaners, electric heaters and so 
forth ; but with these we are not here greatly concerned. 
Dotted about among these exhibits there are, however, 
several of technical interest, and we refer to them con 
currently with the plant in the boiler house, although they 
must be looked for elsewhere in the Hall. 

The model boiler house, it should be pointed out, is 
not a smnall-scale replica of a complete steam-raising plant 
but is rather a collection of typical appliances that would 
not necessarily be grouped together as shown. 

Boilers, for instance, are represented by parts of a 
Lancashire and a water-tube boiler, both by John Thomp 
son, Ltd., of Wolverhampton. The Lancashire boiler 
is of the maker's dished end type, and is 9ft. 3in. in dia 
meter—the largest size which can be conveyed by rail 
with corrugated flues 3ft. 8in. in diameter. One of the 
furnaces is fitted up with a Meldrum Koker type stoker, 
and the other for hand firing with forced draught. At 
the back of the boiler there is a sectional superheater by 
J. Gordon and Co. The water-tube boiler is of the straight 
tube type, and is intended for a working pressure of 300 Ib. 
per square inch. It has an integral superheater. The 
combustion chamber of this boiler is roofed with a sus- 
pended arch, by Liptach Furnace Arches, Ltd., of 38, 
Victoria-street, S.W.1, and is supplied with powdered 
fuel by an Atritor pulveriser made by Alfred Herbert, Ltd., 
Coventry. At the Exhibition, for obvious reasons, coal 
is not passed through the pulveriser, but the apparatus 
is shown running. 

Another system of firing is the chain-grate stoker by 
Ed. Bennis, of Little Hulton, which is shown fitted up with 
a Lea coal meter. There is also a section of a Lancashire 
boiler equipped with Bennis sprinkler stokers, and it is 
noteworthy in view of the ostensible object of the Exhibi- 
tion, that Messrs. Bennis’ representative told us that they 
had recently been complimented by several municipal 
officials on the success of their efforts to reduce the smoke 

emitted from the chimneys of local works. A chain-grate 
stoker is also exhibited by Babcock and Wilcox, and is 
fitted with a new totally enclosed four-speed electric drive, 
worked by a 1 horse-power electric motor running at 
1000 revolutions per minute. The most interesting exhibit 
on this stand is, however, a pressed steel tank, 23in. long 
by l4in. wide by 16in. deep, made of jin. plate. It ‘was, 
we understand, made by the use of four sets of pressing 


nections at the bottom of the smoke stack, with two record 
ing instruments. These recorders show the remarkably 
high average content of CO, in the flue gases of 17 per cent 

while there is no CO. A fan is used to supply air to the 
gas producer, but only requires 0-8 horse-power in thy 
case of the plant exhibited. The makers claim a therma! 
efficiency for the combination of 78-8 per cent. The 
producer can, of course, be fitted to other forms of boile: 
but it is pre-eminently suited to the vertical type. 
other schemes for burning fuel under boilers are exhibited 
but we will content ourselves with reference to the ga 

fired boiler of the Spencer-Bonecourt Company, Parlia 
ment Mansions, 8.W. 1, with which we have dealt in th: 
past, and the Lopulco system of burning powdered coal, 
which is shown by the International Combustion Enginee: 

ing Corporation, of Africa House, Kingsway. On th 

stand of this company there are some of the most realist 

representations of the working conditions in a furnac: 
using powdered coal which we have ever seen, produced 
by a scheme of illuminating a screen of opalescent glass, 
and some specimens of water-cooled furnace walls. Th: 
principle of the latter is a series of water tubes arrange: 
at short distances all round the combustion chamber, 
with the intervening spaces filled in with fins welded o1 
to the sides of the tubes. These fins are of such a thickness 
and width that the heat which they absorb from the fur 

nace is conducted away to the water in the tube sufficient!) 
rapidly to prevent the fins being burned away. 

Going back to the model boiler house, there is a littl 
ljin. by 2}in. by 3in. Weir feed pump at work, supplied 
with steam from the Cochran boiler already mentioned, 
and so far as we could follow out the piping arrangement, 
circulating water through a Lea recording water meter 
Incidentally, the steam for the pump is passed through a 
reducing valve supplied by British Areca Regulators, of 
Windsor House, 8.W.1, while the model steam range, 
from which it draws, is by the Bromford Tube Company 
For the purpose of supplying, in imagination, the model 
boiler house with feed water, there is a full-sized softening 
plant by the Paterson Engineering Company, of Windsor 
House, Kingsway, which works on the lime-soda principle, 
and is capable of dealing with 1500 gallons of water per 
hour. The same company is also showing a “ Basex 
base exchange softening plant and a pressure filter. In 
the way of measuring and testing instruments for boile: 
house service there is a great variety, which includes the 
Kent boiler load indicator, a feed meter by the same 
company, the Mono combustion recorder—an apparatus 
for showing CO, and CO on one chart—meters and gauges 
by Bailey and Avery weighing apparatus for coal and 
water. 

The growing vogue for powdered fuel has, naturally, 
brought to the fore the problem of eliminating from flue 
gases the dust or ashes which must otherwise be distributed 
over the surroundings of a boiler house, and this phase 
of the campaign towards the purification of our atme- 
sphere is demonstrated by Davidson and Co., of Belfast, 
whose dust-extracting induced draught system we have 
already described ; while the James Keith and Blackman 
Company, Farringdon-avenue, have a mode! of an induced 
draught fan, for which the patent is not vet completed, 


Several 


that has much promise in the way of the reduction of 
the flue dust nuisance 
Among those exhibits which may be described most 


precisely as being connected with smoke abatement, one 
of the most prominent is that of the Woodall-Duckham 
Vertical Retort and Oven Construction Company, of 
London, which comprises some excellent working models 
of continuous, inclined and intermittent ovens for coking 
coal, and a new development in the form of a centrifuge, 
which, working continuously, will reduce the water con- 
tent of washed coal down to at least 5 per cent. On this 
stand there are also some most interesting samples of 
coke, set in plaster of Paris and highly polished, which 
illustrate the progress of coking and show up very plainly 
the effects of the inclusion of ash in the coal. 

Some idea of the miscellaneous exhibits in the Hall may 
be gathered from the fact that they include chains by 
the Aston Chain and Hook Company, B.T.H. electrical 
appliances, Magnet electrical cookers, belt fasteners, and 
the usual collection of persistent exhibitors. 

There is, however, one other exhibit which we would 
like to mention, as it is an example of effort on the part 
of a purely mechanical engineering firm to reduce to 4 
scientifically efficient and commercial stage a phase of 
heating which has in the past been mostly guided by rule 
of thumb. This exhibit is that of Wm. Grice and Sons, of 
Birmingham, and comprises several air heaters, the general 
principles of which were described in THe ENGriInEER of 
July 2nd, 1926. Since that time, however, some improve- 
ments have been made in the design of the heater, and its 
capacity for warming, rather than heating have been 
considerably improved. 

Among the other exhibitors who need no recommenda- 
tion to our readers, there are Bell's United Asbestos Com- 
pany, the Kennicott Water Softener Company, and the 
Mitchell Conveyor and Transporter Company, of Hclborn. 








A SPECIAL device to guide ships into the harbour, how- 
ever thick the fog, has been installed at Calais. The appa- 
ratus consists of a siren, the vibrations of which are of 
such high frequence as to be imperceptible to the human 
ear. Immediately below the siren is a wireless aerial 
connected with an apparatus below the water, which 
projects the waves of sound outwards, over a very small 
arc of a circle. Every ship carrying a suitable receiver 





dies, and we were assured that if it were drilled at any 


can pick up the sounds and make straight for port, 
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South African Engineering Notes. 


Rubber from Euphorbia. 


\ factory for treating euphorbia has been esta 
blished at Durban, and is about to start work, while 
another is being erected at East London. Up to quite 
recently no interest had been taken in this tree, which has 
long cumbered the waste places of South Africa. It was 
not classed as dangerous to man or beast, and its wood 
was not worth collecting for fire or other purposes. Now, 
however, farmers and speculators are taking absorbing 
interest in the euphorbia, for its gum, resin, or sap is con- 
sidered to be of commercial value, and concessions are 
being acquired over all the euphorbia-ridden lands in the 
Bathurst district and along the coast to Natal and Zulu- 
land, even to Portuguese East. The euphorbia tree is 
said to exude a viscid white juice or latex, which is very 

ypious. About 7} per cent. of this latex, so it is reported, 
can be worked up to compare very favourably with certain 
kinds of rubber. It contains, so it is said, a constituent 
which is lacking in natural rubber, and is added to the 
latter when manufactured into the rubber of commerce. 
It is stated, too, that a ton of latex can be extracted from 
sixteen euphorbia trees in a year, by tapping once a month. 
in order to draw the juice, a special appliance known as 
a “ puller,” which keeps the juice flowing, is employed. 
\fter the first three months the puller is dispensed with, 
for a tree becomes more and more amenable in its yield. 


Natal Electrification. 


From a traffic point of view, and no doubt also 
from that of revenue-earning as well, the achievements 
on the portion of the Natal Main Line between Glencoe 
and Maritzburg, which has been electrified, are most 
impressive. ‘Trains of 1500 tons are being hauled daily 
up Wessels Nek bank going coastwards, by three-unit 
electrics, in twelve minutes, whereas the big steam loco- 
motives took 35 minutes to struggle up with 600 tons. 
The electric units are averaging 7000 miles per month, as 
against the steam units’ 2500 miles, and some of these units 
have already done seventy and eighty thousand miles 
without an overhaul. Recently note was taken of a truck 
of coal, part of a train leaving a point just south of Glencoe 
at ten o'clock one morning. Durban was requested to 
report the day and hour of its unloading into ship at the 
Bluff. It was unloaded next morning at 8.30. Under steam 
conditions three or four days were taken to achieve the 
same result. Trains of 1500 tons, occupying most of the 
length of the sidings, are moving at 20 miles an hour before 
half their length has left the siding, and they ascend the 
hanks at 22 miles an hour, where steam stuttered along 
at eight or six, with less than half the weight. 


Motor Vehicles in South Africa. 


At the end of 1925 there were 63,030 motor cars 
running in South Africa. There were also 4258 trucks 
and 23,293 motor cycles. Of the motor cars the Cape 
had 28,568; Natal, 8300; Transvaal, 18,980; and the 
Orange Free State, 7182. The number of motor trucks 
ineach Province was :-—-Cape, 2272 ; Natal, 954 ; Transvaal, 
037: and the Orange Free State, 95. The Transvaal 
led the way in motor cycles, having 12,126; the Cape, 
6104; Natal, 4061; and the Orange Free State, 1002. 
During 1925 the United Kingdom exported to South Africa 
1613 motor cars, valued at £358,245, against 722, valued 
at £195,795, in 1924; the United States of America sent 
to the Union 10,560 motor cars, valued at £2,020,565, 
as compared with 7181, valued at £1,480,987, in 1924; 
Canada sent 5420 cars, valued at £603,161, as against 
5078 cars, valued at £691,266, in 1924. Value of motor 
trucks from England, £24,080 ; from the United States of 
America, £73,520. In motor cycles the United Kingdom 
has regained its supremacy, sending in 1925 4498 motor 
cycles, valued at £193,537, against 2370, valued at £119,674, 
in 1924 ; the United States of America was next with 1498, 
valued at £68,553, as compared with 869, valued at £48,185, 
in 1924. The value of the pedal bicycles from the United 
Kingdom was £216,290, against £156,022 in 1924; the 
United States of America only sent cycles to the value of 
£1234, against £2845 in 1924. Germany sent cycles to the 
value of £22,270, as compared with £15,312 in 1924, 


Union Miniere Flotation Works. 


The Union Miniére’s—Belgian Congo Copper 
Works—-pilot flotation plant——-Minerals Separation patent 
having given satisfaction, a large flotation plant is heing 
built at Panda, and it is expected that it will start working 
next year. This flotation plant is the complement of the 
reverberatory furnaces plant, and of the concentrator. In 
the pilot plant palm oil is used as the modifying agent. 


Durban’s Electricity Bill. 


The consumption of electricity in the Municipality 
of Durban (Natal) has increased in the past three years 
334 per cent., from 36,000,000 units in 1923 to over 
48,000,000 units in 1925. This rise has been coincident 
with great activity in the building industry. In 1923 
846 buildings were erected at a cost of £926,727; in 1924 
there were 799 buildings erected, valued at £957,024 ; and 
in 1925 the value of 901 new buildings erected was 
£1,209, 662. 


Witbank Colliery Fire. 


The dangerous conditions created by the fire 
in the Witbank Colliery—Rhodesia—in July decided 
those in charge to close off the area in which the fire was 
burning. Bore-holes were sunk from the surface to the 
fire zone, down which water and sand were lowered, and 
this procedure, coupled with the closing of the affected 
area, should, it is believed, extinguish the fire in time. 
The opening up of the northern section, which is already 
in hand, will be pushed on as rapidly as possible, and it 
is expected that in from six to nine months it will be possible 
to produce sufficient tonnage from this section to make 
up the shortage caused by the fire. The work of equipping 
and opening up the southern section will be accelerated. 
In the meantime extra shifts are being worked at Uitspan, 
and an increased tonnage is being obtained from that 
section, 





Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Conditions. 


In the Midlands the industrial position shows a 
little improvement. Some processes of manufacture which 
had been rendered almost impossible through lack of 
assorted fuels, are now being facilitated once more. With 
the additional labour available collieries are beginning to 
screen the coal again before sending it from the pit head. 
This is a great boon to many of the metal-working branches 
in Birmingham. There is no movement of note in the 
iron and steel situation. The total output from this 
district is insignificant in comparison with the require- 
ments. Dependent industries are having recourse more 
and more to supplies from outside. However, nothing 
is now bought except for the most urgent requirements. 
Buyers prefer to wait until contracts can be made on what 
they consider to be a reasonable business basis. The 
weekly iron market in Birmingham to-day was largely 
attended, but very little business was transacted. There 
was little change in the price position. 


Steel. 


Most Midland steel works have good order books 
and are not anxious for new business. Some plants will 
be occupied for three months in fulfilling their present 
engagements. But there are exceptions, and occasionally 
a manufacturer is found who is willing to take orders for 
constructional steel on the pre-strike basis of £7 7s. 6d. 
When ample supplies of fuel are obtainable, the steel 
works will be able to produce on a scale so large that 
record production could easily be reached. It is argued 
that any possible abnormal demand will be quickly over- 
taken, and inclinations to price inflation will find adequate 
restraint. Production in this district is confined to steel 
bars, sections, and to strip rolled from imported material. 
Structural steel plates rolled in the North can be bought 
for quick delivery at £9 2s. 6d., but the quantity available 
is limited. Mills are booking orders for execution after 
the deadlock at £8 2s. 6d. For small bars £8 10s. is asked, 
delivery dates being provisional. Bedstead angles fetch 
£8 12s. 6d. Bright drawn steel is difficult to get. String- 
ency in the continental market has been sharply accen- 
tuated. There are scarcely any offers of semis, except 
from Germany. Quotations have advanced sharply. 
For 2in. billets £6 is quoted ; for sheet bars £6 5s.; and 
for finished bars, £6 10s. The effect is to deter consumers 
from commitments which they consider speculative. As 
foreign mills cannot deliver under twelve to sixteen weeks 
consumers are disposed more than ever to rely on the 
deliveries which have been already contracted for. 


Pig Iron. 


There is little, if any, change in the raw iron 
market on the week. Supplies of Cleveland iron are 
perhaps a little more difficult to obtain, but consumers 
manage to satisfy their small requirements from one 
source or another. Values remain as a week ago. Durham 
No. 1 foundry is quoted £5 11s. 3d., delivered Birmingham, 
and No. 3 £5 6s. 3d. Some further stiffening of the 
Middlesbrough market has been reported this week ; but 
little change was apparent on *Change in Birmingham 
to-day—-Thursday. The price level for Cleveland iron 
does not differ much from that which applies to Durham 
makes. East Coast hematite has appreciated slightly. 
Current output is not equal to the demand, and stocks are 
being depleted. For mixed numbers £5 is required, de- 
livered Birmingham. 


Wrought Iron. 


South Staffordshire wrought iron plants remain 
at a standstill, suitable coal at the right price not being 
available. Users of Crown bars are buying from Lanca- 
shire, paying £12 10s. and upwards. Orders are kept 
down to the lowest limit, as consumers consider the price 
far too high. Darlaston nut and bolt works are using 
Belgian bars almost exclusively, and many complaints 
are heard of delay in deliveries. Shippers want slightly 
higher rates for new business. 


Galvanised Sheets. 


Manufacturers of sheets who have sold most of 
their prospective output over the next month or so, ask 
£16 10s. to £16 15s., according to urgency of delivery for 
24-gauge galvanised corrugated sheets. Business has 
been taken at less than this, however, by firms whose 
resources are disengaged. 


Fuel. 


The large and daily increasing production of 
coal from the Warwickshire and Cannock pits has brought 
ample supplies of coal in the market for industrial and 
domestic purposes, but the price obstacle is sufficient to 
keep the Staffordshire ironworks idle. There is no possi- 
bility of increasing the price sufficiently to cover the extra 
cost. Many engineering works, however, are utilising it, 
and so keeping the wheels of industry revolving. 


Another Ironworks Closed Down. 


It is regretable that yet another large ironworks 
has been forced to close down, owing to the shortage of 
coal due to the continuance of the miners’ strike. This 
week the Alfreton Ironworks, Derbyshire, belonging to 
the Stanton Ironworks Company, Ltd., has shut down for 
an indefinite period. It is to be hoped the stoppage will 
be of short duration, and that the company will in the 
near future be able to satisfy all its requirements in the 
matter of suitable fuel. 


Effects of the Strike. 


The effects of the prolonged strike on the iron 
and steel industries of the country are clearly shown by the 





latest returns of the National Federation of Iron and Steel 
Manufacturers. There were only six furnaces in blast in 
the kingdom at the end of August, compared with eight 
at the end of July and 147 for April—before the coal 
stoppage. The production of pig iron for the month was 
4300 tons below the previous month, being 13,600 tons, 
against 17,900, and comparing with 444,500 tons for 
August last year. The production of steel ingots and 
castings, one is pleased to note, showed a little recovery, 
the output being 52,100 tons against 32,100 for the pre 
vious month and 477,100 tons a year ago. 


Engineering. 

Many engineering departments in this district 
which went along unimpeded during the earlier stages of 
the struggle in the coalfields, are now getting into diffi- 
culties, for the manufactured products which are their raw 
materials are extremely difficult to obtain. All the stocks 
are used up, and present production is so small, when 
compared with the demand, as to be almost negligible. 
The constructional engineering branches have been thrown 
out of action. Emergency supplies which have come on 
the market have been very welcome in relieving the dearth, 
and importation has been largely resorted to. But as 
reserves are used up, it is seen how very far short of the 
requirements the means of replenishment fall. Electrical 
engineering and the various departments of mechanical 
engineering are not as badly hit as are the constructional 
concerns. Machine tool makers are in many cases busy. 
Here and there night shifts are being worked. Machinists 
who are not running their plants at high pressure have, 
with few exceptions, enough orders to keep them occupied. 


More Miners at Work. 


The situation in the Midland coalfield continues 
to improve, and at nearly every pit the number of miners 
at work steadily grows. At the time of writing the total 
in the Warwickshire coalfield stands at 9929, Cannock 
Chase, 9363, and Nottinghamshire and Derbyshire 27,223. 
Practically all the pits in the South Staffordshire area are 
now working double shifts. Over 80 per cent. of the men 
are back. A very appreciable tonnage of coal is being 
raised daily, and a large proportion of it is finding its way 
to Midland works. It is hoped additional plant will be 
put into operation as fuel becomes more easily obtainable, 
for many of the works have good order books. 


Derbyshire Mineowners’ Offer. 


Mineowners in the South Derbyshire coaltield 
this week, in pursuance of the policy of district settlements, 
circulated among the miners the following terms on which 
they may return to work up to June 30th, 1927 :—A per- 
centage of 46-67 on the 1911 base rates is guaranteed to 
each worker on the basis of an eight-hour day. The daily 
rates of wages to lower-paid men will remain at the same 
figure as in April last. The offer means that all day-wage 
men will receive the same daily rate of wage as before the 
stoppage, on condition that they work one hour longer 
per day. The additional allowance on piece rates granted 
because the hours were reduced from eight to seven in 
July, 1919, is withdrawn. The extra hour will enable 
pieceworkers to maintain the same daily rate of wage as 
before the stoppage. The owners are willing to discuss 
terms for a permanent settlement. The Clay Cross Com 
pany, Ltd., which owns a large number of pits in mid 
Derbyshire, has also made a new offer to the miners. 
The terms in this instance are based on a seven and a-half 
hour day, and the minimum percentages are to be the 
same as before the stoppage. In April next wages will be 
based on the results of working in the months of December, 
January and February, and afterwards on the usual three- 
monthly ascertainments. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Textile Machinery. 


Tue effect of the Russian contracts on the Lanca 
shire textile machinery industry is reflected in the Board 
of Trade returns for August. Shipments to Russia during 
the past month were valued at £164,417, against £91,000 in 
July, only £21,000 in August, 1925, and about the same 
figure in the corresponding month of 1924. The British East 
Indies were the next best customer, taking textile machinery 
to the value of £164,898, followed by Japan, £75,361 , 
South America £69 594; France, £62,753; the Nether- 
lands, £49,297 ; and Australia, £37,387 ; ‘‘ other European 
countries,’ excluding Germany, being responsible for 
£132,556. Shipments to Germany during August were 
valued at £17,663. The overseas demand for textile machi- 
nery is, of course, the mainstay of the textile machinery 
industry, for business on domestic account has been rela- 
tively small for a long time, as a result of the unsatisfactory 
position of the cotton industry in this country. The 
Japanese market, as the above figure shows, is an impor- 
tant one, and an expansion in that direction is expected 
as a result of recent legislation in that country by which 
night work in the cotton mills will be abolished in three 
years’ time. This is expected to lead to a mill building 
boom and a consequent growth in the demand for equip- 
ment. Important Japanese contracts for textile machi- 
nery have recently been booked by Platt Brothers, of Old- 
ham. Other firms are still busy completing orders in 
hand, and additions to these are expected before ,very 
long. 


Engineers Keep ‘‘ Open House.”’ 


In connection with Manchester's Civic Week to 
be held from October 2nd to 9th, reference to which has 
already been made in this column, quite a number of firms, 
mainly concerned with the engineering and allied indus- 
tries, ha. ve decided to throw open their works for inspec- 
tion by the interested public on certain days. The firms 
in question include Henry Simon, Ltd., Cheadle Heath, 
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near Stockport ; the Lancashire Optical Manufacturing 


Company, Ltd. Exchange-street, Cheetham, Manchester ; 
Crossley Motors, Ltd., Gorton, Manchester; Trafford 
Park Cold Storage, Ltd., Trafford Park, Manchester ; 
Redpath Brown and Co., Ltd., Trafford Park, the 
Metropolitan-Vickers Electrical Company, Ltd., Traf- 
ford Park; the Carborundum Company, Ltd., Trafford 
Park ; Superheaters Company, Ltd., Trafford Park ; Edward 
Wood and Co., Trafford Park ; Richard Johnson, Clapham 
and Morris, Ltd., Trafford Park ; the Ford Motor Company 
(England), Ltd., Trafford Park ; the British Oxygen Com- 
pany, Ltd., Trafford Park ; Butterworth Brothers, Ltd., 
Newton Heath Glass Works, Manchester; and Mirrlees, 
Bickerton and Day, Ltd., Hazel-grove, Stockport. 


Non-ferrous Metals. 


Tin continues to be the chief centre of interest 
in the non-ferrous metals markets. The metal is now well 
over the £300 mark, and is still “‘ going strong.” Belief 
in its statistical strength continues, and it is anticipated 
that values will go higher before any serious relapse takes 
place. Before the latter occurs a substantial increase in 
buying for United States consuming industries is expected. 
Copper keeps steady without, however, any movement of 
note. Heavy sales of this metal have been made during 
the last week or two, and stocks in this country have been 
much reduced in consequence, official estimates of the 
position at September Ist placing stocks at about 42,700 
tons, compared with 48,700 tons at the beginning of the 
previous month. Domestic buying is naturally seriously 
affected by the coal stoppage, but American and European 
consumption keeps steady. There has been more talk 
during the past few days regarding the United States 
Copper Export Association ; this time we are told its opera- 
tions are to commence at the beginning of October. Lead 
has displayed some easiness, although the loss has not 
been important, the effect of the coal stoppage in this 
instance having had its influence on the market. Spelter 
keeps fairly steady, without any special features. 


Iron. 


Last week I hinted that the Derbyshire iron 
makers, who for about a month have been quoting for 
delivery after the coal stoppage is ended, might before 
long decide to withdraw their forward quotation of 80s. 
per ton on rails at the furnaces. They are doing this sooner 
than was expected, for one of the largest Derbyshire makers 
selling on this market stated this week that it had with- 
drawn, the reason being the pronounced uncertainty 
regarding the future price position. During the past 
few weeks quite a number of orders for pig iron have 
been-booked on the above basis, but invariably they were 
for relatively small parcels, users generally being too 
nervous to operate freely. This nervousness has, appa- 
rently, now spread tothe Derbyshire makers. What they 
are chiefly concerned about is the price of blast-furnace 
coke, and as there is not the slightest indication of what 
this may settle at when the coke-ovens are working again, 
they have decided to await developments, a policy which 
iron producers in most other areas seem to have adopted. 
For prompt delivery there is not much iron of any kind 
to be bought, although Scottish No. 3 at about 107s. 6d. 
per ton, delivered Manchester, Middlesbrough at 105s., 
and hematite at 98s., are still being offered in small parcels. 
l'hese prices, however, are not an inducement for any one 
to buy except to satisfy very urgent needs. Bar iron 
makers are also proceeding cautiously in connection with 
forward business, and although the Lancashire Association 
prices of £11 10s. for Crown bars and £10 5s. for seconds are 
being quoted for forward delivery, it is improbable that 
manufacturers could be forced to accept big orders at 
those prices. For all practical purposes, stocks of Lanca- 
shire bars are exhausted, at all events, so far as the most 
common sizes are concerned. 


Steel. 


Prices that are being quoted here for continental 
steels are firmer again, Siemens plates now commanding 
£7 to £7 2s. 6d. per ton delivered to Manchester works 
for cash against documents ; light plates, £6 10s. ; joists 
£6 2s. 6d. ; sections, £6 7s. 6d. ; and steel bars, £6 5s. Steel 
bars and semi-finished steels generally are very difficult 
to buy, and prices are largely nominal, steel bars now 
being quoted at about £5 15s. per ton. There is no doubt 
that the time taken in effecting deliveries of continental 
materials is a factor that users are now taking seri- 
ously into account, for, although the demand can still 
be described as fair, a good deal more business would be 
done on this market if it were possible to get delivery 
in a reasonable time. The position of British steels remains 
much as it has been for some weeks. Whilst most makers 
are still disinclined to quote forward, there are others who 
are prepared to do so. Ship-plates at £8 5s. delivered 
Manchester, and basic steel bars at from £8 15s. to £9 per 
ton are quotations that are being given this week for de- 
livery when rolling is resumed. Mills that are already 
doing a little are, as before, selling their outputs at pre- 
miums, although it is extremely doubtful if the prices 
that are being obtained are sufficient to cover the higher 
production costs. There is a big volume of business wait- 
ing to be placed, besides that which the rolling mills have 
already on their books. Assuming an early resumption 
of operations, there are many firms that have sufficient 
orders to keep them busy until after Christmas. In the 
case of galvanised sheets the Indian market is exceedingly 
slow in developing, and although there are a few inquiries 
reported this week, prices in most cases are below what 
British makers are prepared to accept. As it is, the quota- 
tion for 24-gauge Indian specifications has fallen another 
5s. per ton, the present value being £16 f.o.b. 


Scrap. 


There is only a moderate business being done in 
non-ferrous metal scrap, although prices of most varieties 
keep steady. Cast aluminium is quoted at about £82; 
brass rod turnings at £40 ; gun-metal at £54 ; clean light 
copper at £57 ; braziery copper at £52 ; zinc at £25; and 
lead at £31 10s. per ton, for sorted materials, delivered to 


equivalent to 2d. per 1000 cubic feet. The new rates will 


to the quantities consumed. 
stock of coal when the strike commenced, and it has done 
remarkably well to continue its full supply for nineteen 
weeks without raising its price. 
is less than those which many other companies have had 


BARROW-IN-FURNESS, 
The Outlook. 


It seems the irony of fate that the North-West 
district just when it has a chance of indulging in a period 
of activity should be held back from it by the lack of fuel. 
For the last six years or so trade has fluctuated and many 
times it has been checked by trouble in the coalfields. 
Now every maker is keen to get to work so that deliveries 
of orders, which are held, may proceed. Orders are on 
the books of one company for very little less than one 
hundred thousand tons, and the position of the other iron 
makers is much the same. If the coal industry can only 
be stabilised, and if the price of fuel is no higher than it 
was before the stoppage—it would be better if it could be 
less—then this district is in for a solid period of work such 
as it has not experienced for a long time. Naturally the 
local iron ore mines will share in this condition of things, 
and apart from the amount bought for local smelting, it 
is hoped that there will be better trade with other districts. 
Foreign ore, which has not been imported recently for 
obvious reasons, would soon be coming into ports adjacent 
to the works. As regards steel many orders are held, and 
each of the works is assured of a long run on contracts 
already placed, and it is certain that further orders would 
follow. The one bright spot in the district is the hoop 
works at Barrow, which continue to work on orders which 
are not scarce. Belgian billets are imported for these 
works. There have been heavy importations of coal re- 
cently, and last week there were cargoes from the following 
ports abroad, Norfolk, U.S.A., Newport News, Baltimore 
(2), Antwerp and Bremerhaven. 








SHEFFIELD. 
(From our own Correspondent.) 
Railway Steel Making. 


THE prospects of an early settlement of the coal 
dispute have again receded in consequence of the owners’ 
reply to the Government proposal, and hopes of a speedy 
resumption of full activity in the steel trade are therefore 
again deferred. Nevertheless, Sheffield is carrying on to a 
considerable extent. It is having to pay dearly for its 
coal, but prices are not so high as they have been. The 
production of open-hearth steel is still on a small scale, 
but the restarting of half a dozen furnaces has proved 
beneficial and has enabled firms to provide material 
needed for the making of railway axles and tires. Fair 
quantities of these products are now being turned out, 
and, although not as large as usual, they are probably 
sufficient to meet the present limited demand. The orders 
now being given out by the British railway companies for 
rolling stock and steel for its repair are very few. There 
has been no resumption of work at the rail mills. It is 
not anticipated, however, that their idleness will result 
in any serious permanent loss of trade, as at this period 
of the year very few rails are required for either railway 
or tramway purposes, renewals being carried out, for the 
most part, in the spring. 


Various Steel Branches. 


+ e smaller mills and forges are running at from 
50 to". per cent. of their capacity. They are deriving 
some benefit from the closing of the big works at the east 
end of the city and in the Rotherham district. There is 
an increase in the production of crucible steel, as a number 
of furnaces are now melting with German coke. This 
fuel is dear, costing as much as 67s. 6d. per ton, and, while 
fairly satisfactory, is not quite good enough for the pro- 
duction of the higher qualities of steel. A good deal of 
it is also being used in the local ironfoundries. Wire 
drawers, who had been enjoying a fair amount of activity 
until about a month ago, are now quiet in all sections. 
They have had to obtain most of their raw material from 
foreign sources as this country has produced very few 
rods during the dispute. Local makers of wire rope have 
been without orders ever since the coal stoppage began, 
but they are now receiving orders from the Nottingham- 
shire and Midland pits which have restarted work. When 
colliery operations generally are resumed, there should be 
considerable demands upon this branch of local manu- 
facture, as pit ropes deteriorate even when not in use. 


Railway Developments. 


The London, Midland and Scottish Railway Com- 
pany is to undertake a large programme of extension in 
the Staveley and Barrow Mill districts, near Chesterfield. 
Additions are to be made to the Staveley South sidings, 
and the present single line from Hall-lane Junction to 
Seymour Junction, a distance of 1} miles, is to be doubled, 
with additions on the Seymour side. About eight bridges 
are to be widened or constructed, alterations made to the 
platform at Staveley Town Station, and other works are 
to be carried out. The contract has been let to Logan and 
Hemingway, Ltd., of Doncaster, at a price of about 
£100,000. The work will involve the removal of over 
100,000 cubic yards of earth during the excavations. 


The Price of Gas. 


The Sheffield trades have been greatly helped 
during these difficult months by the fact that ample 


for the export trade. 


in the country for gas. At Birmingham, Manchester, 
Salford and Leeds, among other places, the price has bee), 
increased 6d. per 1000ft., and at Bradford 3d. 


A Cutlery Improvement. 


The position of the cutlery trade is rat)er 
stronger, as there is not only a slight revival in the home 
demand, but the overseas markets are sending large order s, 
which in the aggregate are not far below the bookings at, 
the corresponding period of last year. The improvement 
extends also to plate, but there are few large contracts for 
table furnishings, and best quality goods are in poor 
demand. In the tool sections generally only quiet con 
ditions are reported, though a few makers are busy. Thy 
overseas demand is moderate. It had been intended ty 
hold a cutlery and light steel products exhibition in London 
this year, but it is now announced that the project has 
been abandoned, owing to the effect of the prolonged coal 
strike on Sheffield. 


A Dockyard Lease. 


The Admiralty has leased for a term of years 
a portion of Pembroke Dockyard to Thos. W. Ward, Ltd., 
the well-known Sheffield firm of shipbreakers. This is in 
accordance with the Government policy of assisting the 
workmen who are thrown out of employment by the 
closing down of the dockyard, and it indicates that tive 
firm has acquired some of the tonnage which was recent, 
offered by the Admiralty on the understanding that pr: 
ference would be given to firms who could absorb dockyard 
labour. Operations are to start at once, 


Company Reports. 


The Sheffield firm of Thos. W. Ward, Ltd., has, 
by the way, just announced a final dividend on its ordinary 
shares of 5 per cent., making a total of 7} per cent., tax 
free, for the year ended June last. For the previous 
year the distribution was 10 per cent. tax free. Less 
satisfactory, but on the whole not surprising, notices 
have been issued by two other local companies. 
The directors of the Sheepbridge Coal and Iron Company, 
Ltd., state that, in view of the heavy losses incurred in 
consequence of the miners’ strike, they have decided to 
pay the final dividend on the preference shares, but to 
defer the question of a further dividend on the ordinarie- 
on which an interim of 2) per cent., less tax, was paid in 
February. Cammell Laird and Co., Ltd., has decided not 
to pay an interim dividend on either its preference or 
ordinary shares. 


The Spanish Decree. 


The Sheftield Chamber of Commerce has taken 
a firm stand in opposition to the recent Spanish Royal 
Decree, the effect of which will be practically to kill the 
city’s steel trade with Spain ; and it has put down a strong 
resolution on the agenda of the meeting of the Assoviated 
Chambers, which is to be held at Hull next week. The 
Sheffield Chamber asks the Association to view with grave 
concern the Decree, which it regards as an unfriendly 
interference with the trade of British manufacturers, pre- 
venting them from carrying out contracts entered into 
in good faith ; unreasonable and unjust to merchants and 
exporters ; a serious hardship to merchants’ agents and 
branch houses in Spain; and a severe handicap to all 
users of steel in Spain. It requests that the Government 
should lodge an emphatic protest with the Spanish Govern 
ment against this unfair treatment of the manufacturers 
and merchants of a country which constitutes one of the 
best markets for Spanish wines, fruit and other produce, 
and should ask for the withdrawal of the Decree. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Against National Agreement. 


THE insistence of the Northumberland and 
Durham coalowners upon district agreements as against 
a national settlement has occasioned little surprise in coal 
trade circles in the North of England. The conditions in 
these counties are widely different from those prevailing 
in many other coal-producing centres. The output of 
Northumberland is mainly, and that of Durham largely, 
Both have to meet foreign com 
petition, foreign market requirements, and the seasonable 


conditions of shipping, and under such conditions it is 
contended that a local agreement, made with local know 
ledge and interests, is bound to be more satisfactory to 
all concerned than a national agreement. 
agreements were in operation, the coal trade of Durham 
and Northumberland reached a high general level. Foreign 
markets were captured, shipping was developed, wages 
attained a high standard, and the coal hewers in the two 
counties secured the shortest working shift in the indus- 
trial world. 
industry has gone from bad to worse. Take Durham, as 
an example. 
of coal was 3s. 3d. a ton less than the cost of production. 
Between July, 
getters’ wages increased by 65-5 per cent., but the wage 
cost per ton had increased by 83-5 per cent. 
due to the reduced output per unit of labour, and to the 


When district 


Under a national agreement, however, the 
In February last the average selling price 
Durham coal- 


1914, and April, 1926, 


That was 








supplies of gas and electricity were available. Hitherto, 
both undertakings have found it possible to continue their 
services at pre-strike prices, but now the gas company 
has been compelled, owing to the high cost of coal, to 
raise its charges somewhat. It gives notice that, as from 
the readings of the meter indices for the September 
quarter’s accounts, the price to all consumers will be 
increased by two-fifths of a penny per therm, which is 


be from 3s. ld. to 1s. 10d. per 1000 cubic feet, ‘according 
The company had a large 


The increase now put on 


uneconomical shifts and other methods insisted upon by 
the Miners’ Federation. 
the Durham coalowners have spent enormous sums of 
money on improving the working conditions of the men, 
and modern cutting machinery has been installed in many 
collieries. 
in the fact that in 1914 only 4-7 per cent. of the coal was 
machine cut, whereas the percentage in the first quarter 
of 1926 was 34. 
ewt. this year, compared with 19-6 ewt. in 1914. 


In spite of much discouragement, 


The improvement in this respect is reflected 


Yet the output per man was only 18-6 


Cleveland Iron Trade. 


Business to any extent is still impossible in the 


Cleveland pig iron trade, but there is a substantial inquiry 
which is taken to indicate that the placing of considerable 








users’ works. 


to impose, and Sheffield is still one of the cheapest places 
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tonnage is likely speedily to follow resumption of work at 
the collieries. There is a continued feeling of uncertainty 
as to the future trend of quotations, but the opinion pre- 
vails that renewal of regular ample supplies of locally 
produced coal and coke would enable traders to form ideas 
of autumn market values. Much complaint is still heard 
that current quotations are unremunerative, and in several 
branches manufacturers are unlikely to set idle plant in 
motion until they have reason to anticipate either an 
idvance in prices or a reduction in the cost of production. 
Makers report that they have no more iron for sale this 
month, and have advanced prices for October delivery. 
his does not argue any degree of optimism regarding an 
early resumption of work, and it must be confessed that 
peace hopes are fading. Hence, there are few buyers 
negotiating for October delivery even at the enhanced 
prices. For the most part, consumers of pig iron are forced 
to rely upon foreign supplies, and imports from abroad 
are very heavy. This foreign iron is about 10s. per ton 
helow Cleveland iron, but there are still many who would 
prefer the latter if they could get it. Cleveland prices 
to home consumers are :——-No. 1 foundry, 94s. 6d.; No. 3 
c.M.B., No. 4 foundry, 91s.; and No. 4 forge, 
80s. 6d. per ton. In every case 6d. per ton extra is asked 
for export orders. 


92s.; 


Hematite Pig Iron. 


The output of East Coast hematite is now confined 
to one blast-furnace, and supplies are consequently scarce. 
Still, there is great for iron, 
ollers have not been able to advance quotations beyond 
83s. for mixed numbers and 83s. 6d. for No. | quality. 


no pressure hematite and 


Iron-making Materials. 


Best Rubio 2Zis. td. 
«.i.f, Tees, but not a ton of foreign ore has entered the 
for six weeks, and business is completely 
suspended. 


ore is nominally per ton 


about 


Leos 


Manufactured Iron and Steel. 


Makers of finished iron and steel are still selling 
odds and ends from stock, and there are a few mills still 
working on special orders. But for these latter consider 
ably higher prices must be paid, as fuel costs are almost 
prohibitive. With regard to 
makers appear to have booked all they can, and until the 
position is leas obscure, they are not disposed to commit 


post strike orders, steel 


rhe galvanised sheet mills are still working 
to £17 for prompt deliveries of 
galvanised corrugated sheets, 24 gauge, with black sheets 
at £11 5s. per ton. 


themselves. 


and continue command 


The Coal Trade. 


While merchants are viewing the forward pros 
pects favourably, they are anxiously awaiting the outcome 
of the negotiations between the Government, the owners, 
and the men’s representatives. The opinion is favourable 
that a settlement will be reached this month, but, as the 
actual period is so indefinite, they cannot enter into any 
firm negotiations. from reports 
coming to hand from various mining districts, that some 
of the larger collieries may be able to get to work next 
week. At the moment there appears to be a good prospect 
of securing a fair amount of trade for the last quarter of 
the year, but local merchants will have to get in quickly 
to prevent the consumer protecting himself by covering 
in other markets. There is no slackening, however, in 
the booking up of foreign coals. Consumers, while hoping 
to get British coal at an early date, show no hesitation in 
covering their most urgent requirements, and for ship- 
ments up to November there is a brisk inquiry and a fair 
number of transactions are being effected. 


Hopes are expressed 








SCOTLAND. 
(From our own Correspondent.) 


The Effects of the Strike. 


THE passing of time adds to the records of business 
lost through the general strike and the coal dispute, and 
the report of the results of the past year's trading at Glas- 
gow Harbour presents a good example. In the financial 
statement read at a meeting of the Clyde Navigation 
Trustees it was pointed out that the state of affairs existing 
in the closing months of the financial year, which coincided 
with the first weeks of the strike, made all the difference 
between results of a high level and a loss in revenue com- 
pared with 1924-25. The rates levied at the harbour 
were unchanged, but there had been a loss in revenue 
amounting to £65,094, almost wholly accounted for by the 
drop in trade since the beginning of the strike. Among 
other items it was state that coal exports showed a de- 
crease of 250,000 tons, iron ore imports were 136,000 tons 
down, and fuel and Diesel oil imports had decreased by 
nearly 40,000 tons. 


Steel and Iron. 


So far as the steel works are concerned, only 
those producing bars, sheets and light material generally, 
are in operation at present, and at some of them production 
is hindered by the unsuitability of foreign coal for certain 
purposes. Inquiries have not expanded and business is 
very limited generally, but producers continue to quote 
very firm prices. Sheet makers, however, are well booked 
up, and are as busy as circumstances will permit. The 
production of bar iron and re-rolled steel is very limited, 
and bookings, as a rule, are in advance of output. 


Pig Iron. 


Operations in pig iron are restricted to very 
moderate quantities. Stocks of some brands of foundry 
quality are completely exhausted, and transactions in 
those available are difticult to conclude owing to differences 





of opinion between buyers and sellers on the question of 
prices. Holders are realising good prices for any available 
material when sales are completed. 


Coal. 


As the position is unchanged in the Scottish 
coalfields, the amount of fuel being raised at present is 
practically negligible, and without effect on the market for 
home coal, which remains inactive. 


Foreign Coal. 


The market for foreign coal retains a firm aspect. 
Consumers have shown more inclination to consider re- 
quirements over a period, but importers will not commit 
themselves to anything apart from fuel available for prompt 
shipment. Approximate quotations are as follows: 
Silesian screened, 6d.; Westphalian unscreened, 
48s. 6d.; American unscreened, 48s. 6d.; all per ton 
f.o.t. Reports state that a considerable business is being 
done in Westphalian foundry coke at from 46s. to 48s. per 
ton free on wagon, and that buyers seem prepared to buy 
for delivery well into October. 


51s. 


Locomotive Orders. 


The North British Locomotive Company, Ltd., of 
Glasgow, has an order for twelve superheater 
tank locomotives of the 2-4-4 wheel arrangement for the 
broad gauge lines of the Madras and Southern Mahratta 
Railway. 


secured 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Dispute Outlook. 


Tue outlook for an early settlement of the coal 
dispute appears to be less promising, and yet hopes are 
not abandoned that the stoppage of work in the coalfields 
will come to an end by the beginning of October. It is 
true that the coalowners have declined to negotiate 
nationally, and insist on district settlements, while the 
miners’ Executive has resolved to resist this course and 
to await the next move of the Government. On the face 
of things it would appear that the end is as far off as ever, 
and yet the feeling prevails that if only the Government 
will step aside and leave the coalowners and the men to 
settle, an agreement will be come to. When the men’s 
leaders realise that. the Government are determined to 
adopt this course, it is believed that they will assume a 
very different attitude to that adopted at present. At 
the same time, it cannot be denied that some very quick 
work will have to be done if district settlements are to be 
arrived at by the end of this month. The time is getting 
on, and there will have to be district conferences, and 
probably a ballot of the whole of the rank and file. So 
far as South Wales is concerned, it is very difficult to share 
the optimism of those who look for a termination of the 
struggle by the end of September ; the middle of October 
seems, at the earliest, a more likely date, 


Welsh Coalowners’ Decision. 


The coalowners in this district met at Cardiff 
on Friday of last week to consider the request of the 
Government that the district associations of coalowners 
should authorise the Mining Association to enter into 
negotiations with the Government and the Miners’ Federa- 
tion for the arrangement of a national agreement. The 
resolution of the South Wales coalowners could not be 
more emphatic in declining the request. The Association 
decided that it was definitely opposed to any form of 
national agreement or national negotiations, and unanim- 
ously declined to confer upon the Mining Association of 
Great Britain any power or authority to discuss, negotiate 
or enter into any agreement whatsoever relating to the 
terms and conditions of employment of the workmen in 
this coalfield. 


Conditions of Trade. 


Foreign coal continues te come in to local ports 
on a fairly active scale. Last week the total was again 
in the neighbourhood of 60,000 tons. There has been on an 
average twelve to fifteen steamers discharging at ports 
between Newport and Swansea. By far the greater quan- 
tity of coal has come from America, but it is noteworthy 
that a cargo of South African coal, amounting to 7000 
tons, has been brought to Cardiff by the ss. City of Batavia 
for the Great Western Railway Company. Continental 
coals continue to advance in price almost every day, 
Westphalian unscreened being now about 45s. to 46s. 
c.i.f. South Wales, and American run-of-the-mine 47s. 
to 48s. c.i.f. Reports to hand show that many continental 
producers are now full up with orders for the remainder 
of this year. One feature is the strength of the freight 
market for tonnage from the United States to the United 
Kingdom. Whereas a short time ago rates were in the 
neighbourhood of 15s. to 1l6s., the market has now ad 
vanced to round about 22s. 6d. for prompt tonnage. In 
fact, this figure has been improved upon for a medium- 
sized steamer, and it is strongly believed that rates will 
go to 25s. before very long. Quite a considerable amount 
of tonnage has been taken up with end of October can- 
celling, to load coals from the United States, and in a few 
instances with early November cancelling, so that if 
things go on at the present rate it is quite possible that 
American coals will be coming into this country prac- 
tically right up to the end of this year. There is not much 
that is fresh so far as the import trade of this district is 
concerned. The pitwood trade is virtually at a standstill, 
but partly manufactured iron and steel goods have been 
arriving on a fair scale. Last week the quantity was 
rather over 30,000 tons, as compared with just under 
19,000 tons for the previous week. The conditions in the 
ship-repairing industry are really deplorable. They have 
been bad enough for the past year or more, but it is doubt- 
ful whether they have been worse than during the last 
week or two. On Monday last, taking the whole of the 
dry docks at the six ports of Cardiff, Penarth, Barry, 








Newport, Swansea and Port Talbot, there were only nine 


vessels in them. One combine which can accommodate 
over a dozen steamers at a time in its dry docks had not a 
single steamer. 


Looking Ahead. 


There was a meeting of colliery sales agents at 
Cardiff towards the end of last week, when the whole 
position of trade was reviewed and prospects discussed, 
more especially in relation to prices. It was eventually 
decided to revive the divisional committees representing 
(1) Cardiff coals, (2) steam coals, (3) dry coals, and (4) 
Monmouthshires. These committees will meet separately, 
after which the respective chairmen will meet and discuss 
the situation generally. There has been a little inquiry 
lately for coals for delivery when work is resumed in this 
coalfield. Very few colliery undertakings will make any 
definite offer at this stage, but it is reported on the market 
that some undertakings are indicating 27s. 6d. for best 
Admiralty large steams, 26s. 6d. for superior Monmouth- 
shire large, and 17s. 6d. for best quality smalls. 


Tin-plate Trade. 


It is recorded that out of a total of 430 tin-plate 
mills in South Wales and Monmouthshire, 192 are working. 


Steel Works Contract. 


Under this heading in my letter last week | 
reported that Braithwaite and Co. had secured a contract 
for the supply of steel water pipes for the Government of 
one of the South American States, and that the pipes 
would be made at the works of Guest, Keen and Nettle 
folds. This statement requires emendation in so far that 
the pipes will be made, not of steel, but of Armco ingot 
iron, and that the plates will be rolled at the works of 
Guest, Keen and Nettlefolds, to be made subsequently 
into pipes by Messrs. Braithwaite, partly in this country 
and partly in South America. 








CONTRACTS. 


Tue Batrisnh Taomson-Hovston Company, Ltd., has been 
successful in obtaining a contract from Geo. Thompson and Co 
Lid., the Aberdeen Line, West Central Dept., Royal Albert 
Dock, London, until the end of the year for the supply of incan 
descent lamps. 

Ricnarp Garrett anp Sons, Ltd., have been informed that 
their tender to the West Hartlepool Corporation Tramways for 
the supply of twelve ‘* Garrett ’ low-loading line electric trolley 
buses has been accepted, including their tender for the overhead 
equipment. The whole contract amounts to about £25,000, 








PeMBROKE Dockyarp.—We understand that the Admiralty 
have leased for a term of years a portion of Pembroke Dockyard 
to Thos. W. Ward, Ltd., of Sheffield. This is in accordance with 
the Government policy of assisting workmen who are thrown out 
of employment by the closing down of the dockyard at Pem- 
broke, and indicates that Messrs. Ward have acquired some of 
the tonnage which was recently offered by the Admiralty on the 
understanding that preference would be given to firms that could 
absorb ex-dockyard labour. Operations are to commence at 
once. 


LoveuBorovucs CoLitece.—A new feature of this year's 
enrolment of students at Loughborough College will be the 
admission of men who have gained the first awards under the 
Empire Scholarship scheme established by the Governors in 
1925. The competition for these scholarships, which carry an 
award of £75 per annum for the full diploma course, was par- 
ticularly keen. Candidates hailed from Canada, South Africa, 
Ceylon and Palestine, in addition to the homeland. The suc- 
cessful men come from Cheltenham, Banbury, Ashby-de-la- 
Zouch, Epsom, and Jerusalem. 


Moror VEssEL FoR THE NEW ZEALAND GOVERNMENT. 
Further to the note published last week from our Sheffield 
correspondent, with regard to the new motor vessel for the 
Pacific Islands Administration, which has been ordered by the 
New Zealand Government from the Dublin Dockyard Company 
—Vickers, Ireland, Ltd.—we learn from Vickers-Petters, Ltd., 
that the propelling machinery will consist of two sets of the 
firm's new ““C ” type heavy oil engines. The “C ”’ type engine 
was described in our Special Supplement of November 20th, 
1925, issued on the occasion of the Shipping, Engineering and 
Machinery Exhibition at Olympia. A feature of the new design 
is the introduction of a completely cooled spherically shaped 
combustion space. The hot bulb is eliminated and the ignition 
of the fuel is effected by the compression temperature in the 
engine cylinder. 


Sreciat Lectures.—aA series of popular talks on “ Travel, 
Science and Invention " (with experimental demonstrations or 
illustrated by original lantern slides) has been arranged in aid of 
King Edward's Hospital Fund for London. Amongst these 
lectures we may note that on Thursday, October 7th, Mr. H. L. 
Baird, the inventor of television, will speak on “ Seeing by 
Wireless,”’ at the Royal Institute of British Architects, Conduit- 
street, W.; on Thursday, October 14th, Air Vice-Marshal Sir 
Sefton Brancker, K.C.B., will discuss “‘ Flying To-day and 
To-morrow,” at the same address ; and that on Friday, Novem- 
ber 26th, Dr. Ezer Griffiths, F.R.S., will deal with “ The Romance 
of Refrigeration,”’ at the Fivie Hall, Polytechnic, Regent-street. 
All the lectures will be delivered at five o'clock, and tickets of 
admission will be 2s. 6d. They can be obtained from the Secre- 
tary, King Edward’s Hospital Fund for London, 7, Wallbrook, 
E.C, 4, or at the entrance. 


Evecrric Caste Sotpertne Sockets. — British Standard 
Specification No. 91 was originally issued in 1921, and has 
now been revised so as to make better provision for sockets 
for use with either paper-insulated or rubber-insulated cables. 
The revised specification is otherwise very similar to the old 
edition, with the exception that a few additional sizes are included 
in the list of cast lug sockets and tubular lug sockets. A certain 
number of these sizes are marked as primary sizes and aré recom- 
mended for adoption wherever possible, the remaining sizes 
being marked as secondary sizes and are intended to be used 
only in cases where it is not immediately convenient to employ 
primary sizes. In this way it is hoped to be able at some future 
time to reduce the number of standard sizes to the present number 
of primary sizes, thus considerably simplifying the keeping of 
stocks. Each size of lug socket is obtainable in three types, 
according to the angle of inclination of the palm of the socket. 
Copies of this publication (No, 91-1926) can be obtained from the 
B.E.S8.A. Publications Department, 28, Victorie-street, London, 
8.W. 1, price Is, 2d. post Teo. 

















































































































































(1) Delivered. 











(2) Net Makers’ works. 
(6) Home Prices—aAll delivered Glasgow Station. 
coals are per ton at pit for inland and f.o.b. for export, and eoke is per ton on rail at ovens and f.0.b. for export. 


according to analysis ; open market 17/6 to 19/— at ovens. 














(3) f.0.t. Makers’ works, approximate, 


Boiler Plates 10/— extra delivered England. 


+ Latest quotations available. 














(a) Delivered Glasgow. 





(4) Delivered Sheffield. 
(7) Export Prices—tf.o.b. Glasgow. 
(9)Per ton f.o.b. 


(6) Delivered Sheffield. 
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( Pri f F 
uurrent Prices for Metals and Fuels. 
TRON ORE. STEEL (continued). FUELS. 
N.W. Coast N.E. Coast— Home. Export. SCOTLAND. 
Native 18/6 to 21 /- fed €ead €£ « d.| Lawannsrmea— (Prices nominal.) Export 
(1) Spanish 18/6 to 21/- Ship Plates i a BF — (f.0.b. Glaagow)}—Steam .. 15/9 
(1) N. African 18/6 to 21/- Angles 710 0. * Ell 16/6 
N.E. Coast— Boiler Plates .. 1110 0. a Splint 16/6 to 17 
Native on rod Joiste .. 710 0. m is Trebles 15/9 
Foreign (c.i.f.) 21/6 Heavy Rails... ~- em S..9.. o . Doubles 14/-to 14/6 
Fisch-plates .. .. .. 12 0 0. - ” ” Singles 13/9 
Channels 0 5 0. £9 to £95 | Aynsnrne— 
Hard Billets OB t@a _ (f.0.b. Porte}—Steam 16/9 
PIG IRON. Soft Billets re 6. _ * oo Jewel 17/-- to 17/6 
Home. Export, | N.W. Coast— * - Trebles 17/- 
ew okie Barrow— Firesairne— 
 Geomene Ss ’ Heavy Raiis ae Soe " (f.0.b. Methil or Burnt- 
Secontiin. . . ae a Light Rails 8 5 Oto 810 0 island) —Steam 12/6 to 14,9 
No. | Foundry 415 0. Billets 8 0 Otol! 10 OF Screened Navigation 21/ 
No. 3 Foundry 410 0 MANCHESTER— jo 14/ te 15 
> Bars (Round) . 8 @.« — : ublee 14 
NE. Coast— » (Small Round) wo 0°00. — Singles 13/- to 13/6 
Hematite Mixed Nos. 48 @. 43 0 Hoops (Baling) it 0 0 lt 0 0 LOTHIANS 
No. 1 436. 43 6 » (Soft Steel) 015 0. 10 15 0 (f.0.b. Leith) —Best Steam 14/- to 14.5 
Sieetons Plates <iigt “tat = a AD es Secondary Steam 13/6 
‘leveland— Trebles 14/6 to 14/9 
No. 1 e weer 4 e » (Lancs. Boiler) 1110 0. — hice 188 
Silicious Iron .. 415 0. 415 6 Suerriayp— Singles re ‘ . , : 13/6 
No. 3G.M.B. .. 412 6. 412 0 Siemens Acid Billets 10 0 0. _ ENGLAND 
No. 4 Foundry aul6. 42 0 Bessemer Billets 1 oOo. 8) N.W ‘ ceil 
: Hard Basio e 82 6. — — 6. Coase 
No. 4 Forge 4it 0. 41l 6 Steams , 
Mottled 4.0 Intermediate Basic 826. — . + No quotation 
“  * sus , Household 
White ——— oe 411 0 Soft Basic . @ Ba Coke oe ve 
Hoops .. .. 2 0 0. . ls A ae ” , 
MiLtanps— Soft Wire Rod 910 0. we NORTHUMBERLAND 
(3) Staffs.— MipLanps— Bec mc , ae 
All-mine (Cold Blast) 1010 0. . Small Rolled Bars . 715 Oto 810 0 8t “a oa * ye pede 
North Staffs. Forge = .. 317 6. Billets and Sheet Bars.. 6 2 6to 6 7 6 ease , P i - 2 : 
” » Foundry.. 4 7 6. ‘a Sheets (20 W.G.} 11 10 Otol2 0 0 Household $0;— te 22; 
’ . a / 
(8) Northampton— a Sheets, f.0.b. L'pool as se hs _ 7 ; Duasas— 
Foundry No. 3 3 5 Oto3 10 0 — oa Pore ins ow Beat Gas 18/6 to 19/- 
»» Forge 216 Ote2 17 0 ~ : ao +: Se Second.. .. 15/- to 15/6 
Tees a dt ico vce © DO Oto ORS H hold 20/- to 22 
(3) Derbyshire— (None offered.) Bridge and Tank Plates 717 6to 815 0 Foundry Coke — 18/— te 20 
No. 3 Foundry 3 7 6to3 15 0 Boiler Plates - tl 0 Otoll 15 0 
For, . * bees 8 6 Suerrizip Inland, 
se - (Nominal : none on offer 
, , ’ Best Hand-picked Branch 31/- to 34/- - 
(3) Lincolnshire— (None offered. ) ; ’ 
No. 9 Foundry — x NON-FERROUS METALS. Barnsley Best Silkstone 28/-to 30/-  — 
No. 4 Forge ive Ye: re Swansea— Derbyshire Best Brights 26/— to 28/- 
Diets ae Oe ie Tin-plates, I.C., 20 by 14 20/6 to 23/- . » House + 24/- to 25/- 
Block Tin (cash) .. .. 397 15 0 % +» Large Nute .. 17/- to 20/- = 
(4) N.W. Coast— ee (three months) 297 15 0 o » Small 12/6 to 14/- - 
N. Lanes. and Cum.— Copper (cash) 58 17 6 Yorkshire Hards 17/- to 19/6 
{ 4 8 6(a) = » (three months) 69 12 6 Derbyshire Hards 16/- to 19/- 
Hematite Mixed Nos. .. 44 12 0(b) — Spanish Lead (cash) es 3118 9 Rough Slacks 10/- to 12/6 
| 416 0O(e) —_ o (three months) 31 il 3 Nutty Slacks 7/6 to 9/- - 
Spelter (cash) oe 344C¢«3=C« Smalis .. ite ot 3/6 to 6/- -- 
» (three months). . 34.7 6 Blast-furnace Coke (Inland)* .. —_ — 
Mancunsrs2— oo » (Export) .. f.0.b. 16/— to 17 
MANUFACTURED IRON. Copper, Best Selected Ingots 66 7 6 | Canprrr— (9) SOUTH WALES. 
Sloane. Export. » Electrolytic : 67 10 0 Steam Coals : (AU prices nominal.) 
ra ae » Strong Sheets... 90 0 0 Best Smokeless Large 26/- to 27/- 
——o nes es: oa +» Tubes (Basis Price) Se 4 Second ,, ‘i 24/6 to 25/6 
ones Sila 11 10 Ote £12 ek Brass Tubes (Basis Price) 010 Best Dry Large 24/— to 25/- 
Best a -— +» Condenser 0 1 23] Ordinary Dry Large .. 21/- to 22/ 
Lead, English 33 15 0 Best Black Vein Large 25/6 to 26/- 
N.E. Coast— » Foreign 3210 0 | Western Valley Large 24/6 to 25/- 
Common Bars ws Os. — Spelter 34:12 6 Best Eastern Valley Large 24/— to 25/ 
Ordinary m 23/6 to 24/- 
Lanes.— Best Steam Smalls 17/— to 18/- 
Crown Bars .. .. « 33,30. 6 ae _— Ordi I 
FERRO ALLOYS. nary ” 16/— to 17/- 
Second Quality Bars 10 6 O.. _ ¥8 Wi N /- fu» 
(42 prices new inal.) ashed Nuts - 19/-— to 26/ 
Hoops 1460 0.. _ =n : No. 3 Rhondda Large 26/6 to 27/- 
Tungsten Metal Powder 1/10 to 1/11 per Ib. Smalls 18/— to 18/6 
8. Yorxs.— Ferro Tungsten 1/5 per Ib. . “ : 
‘ : No. 2 o Large .. 24/- to 25/- 
Crown Bars - 12310 ©.. — Per Ton. Per Unit. Through 20/- to 21/- 
Best Bars - 1310 0.. —_ Ferro Chrome, 4 p.c.to6p.c.carbon .. £22 0 0 7/6 7 [ My 7 15/~ to 16/- 
Hoops 1410 0.. - ‘ 6 p.c. to 8 p.c. «- £22 © @ 7/3 se ed ; 
. pas ™ = Foundry Coke (export) 40/- to 50/- 
MipLanps— (Prices nominal.) e Spc.tolOpec. .. - £16 0 6/6 Furnace Coke (export) 25/- to 30/- 
Crown Bare .. .. ll & Otoll 10 0 » Specially Refined.. .. Patent Fuel 42/6 to 45/ 
Marked Bars (Stafis.) .. 14 0 0.. .. _ = Mas. Spe, cueee St iM. Pitwood (ex ship) 26/6 to 27/6 
Nut and Bolt Bars 10 5 0t010 10 0 oo EPO we +e Ao Ah Me Swansea— 
Gas Tube Strip 5S 2. Dike: on _ » » . OD pe.came aw? EP Anthracite Coals : 
» »» carbon free 1/5d. per lb. Best Big Vein Large 39/— te 40/ 
- . Metallic Chromium on 3/- per Ib. Seconds tas 32/6 to 35/- 
Ferro Manganese (per ton) .. . £15 for home, Red Vein ie: 27/- to 29/- 
; = " £16 for export Machine-made Cobbles 47/6 to 50/ 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. . £10 0 scale 5/— per Nuts 47/6 to 50/- 
£68. d. £ad4. Panes . Beans .. 42/6 to 44 
(5) Scortanp— es * bak ate a -! et ny Peas .. -- 23/- to 25/- 
j uni en 
, Breaker Duff 7/6to 8/- 
Boiler Plates .. o 8.46. —_ , : / 
: » Vanadium - 14/9 per lb. Rubbly Culm 12/6 to 13/6 
Ship Plates, jin.andup.. 717 6. 700 Molybdenum a .. 5/3 per Ib. a 
Sections .. . oe oo vw ee 6 5 0 Titanium (carbon free) o/1l per Ib. wip 
Steel Sheets, under ?/,,in bee "3 . Large .. 22/6 to 24/6 
ae ie” Nickel (per ton) . £170 Besonds 20/~ to 22 
COMI cde ed ee Hh EBe..8-6 Cobalt 10/~ per Ib, par er oe boa 
Sheets (Gal. Cor.24B.G.) — £17 5 OtofI® 5 0 ‘ni ” a i had pe 
G 4 Aluminium (per ton) . £112 Cargo Through .. 16/6 to 17/6 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 17/—, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 


(Prom our Correspondent in Paris.) 


The Industrial Position. 


Hore of a revival in trade has been encouraged 
France by the belief that the Government is steadily 
rking its way to a final stabilisation and that, while 
manufacturers will undoubtedly pass through troublous 
tunes before they emerge from the present crisis, there is, 
nevertheless, every reason to expect that their patience will 
eventually meet with its due reward. As, however, despite 
the Government's efforts, the franc has been unable to 
shake off its torpor, the public confidence in the official 
measures is perceptibly weakening. It is now becoming 
lear that national retrenchment will little without 
international co-operation, and the iron, steel, and engi 
neering trades are therefore looking forward with par 
ticular interest to the efforts being made to carry out a 
European reconstitution. The official reconciliation with 
Germany is expected to provide satisfactory results in 
this direction. Lf the Rail Union can be taken to illustrate 
the probable effects of European co-operation, it is fairly 
certain that the grouping of interests will be profitable 
to manufacturers. The prices of rails have been advanced 
nearly 300f. a ton above the former basis quotation, and 
in view of this fact consumers are looking forward with 
some anxiety to the attempted reorganisation of the iron 
and steel industry. The efforts to effect this organisation 
ire extremely laborious, and even in the Rail Union there 
i already s80Mme dissension, one of the leading French rail 
making firms having lodged a protest against being de 
prived of a large share of its South American custom 
which it had acquired after many years of patient enter 
prise. It is, nevertheless, hoped that the improved rela 
tions amongst European countries will facilitate the carry- 
ing out of negotiations for the constitution of the Steel 
Union, as well as of a general economic reconstruction, 
particularly in the way of commercial arrangements and 
the suppression of prohibitions and other impediments 
to commercial exchanges. It appears that the Belgian 
steel makers have at length come to an agreement regard- 
ing the conditions under which they can adhere to the 
Steel Union, and have undertaken to sign the Cartel at 
the next meeting on condition of their quota being 
nereased to 290,000 tons, the additional 25,000 tons to be 
taken out of the quantity which was to be distributed 
between Poland and other countries. The success of the 
negotiations will therefore depend upon whether France, 
Germany, and Luxemburg will agree to these new Belgian 
demands. If the agreements are signed at the forthcoming 
meeting it does not follow that there will be an immediate 
improvement in the steel trade. Prices are still advancing 
without there being any increased demand, and under 
present conditions the higher costs are having the effect 
of restricting consumption. A case in point is the extremely 
critical position of wagon builders. The railway companies 
are purchasing nothing, and the State proposes to order 
from Germany on account of reparations another lot of 
twenty metallic postal vans. The necessity of carrying out 
effect upon of the 


do 


economies 18 having a serious some 


engineering trades. 


Paris Water Supply. 


The Paris Municipal Council has not abandoned 
the idea of obtaining from the practically inexhaustible 
subterranean supplies in the Vals de Loire all the water 
necessary to satisfy the growing requirements of the city 
It is the only scheme that solves completely the problem of 
future supplies. The consumption increases so rapidly 
that it overtakes new sources of supply before the works 
are finished, and the many undertakings that have to be 
carried out to procure limited supplies are proving very 
costly. Moreover, there are no new supplies of any impor 
tance available, apart from the construction of vast reser- 
voirs in the upper valley of the Seine, where it is by no 
means certain that the stagnant water would be of suit 
able quality. Therefore, in order to meet the objections of 
the populations in the valley of the Loire, who affirm that 
the raising of the subterranean water would affect the river 
level and reduce the supplies available for local needs, the 
municipal engineers propose to construct a vast reservoir 
which would regularise the Loire. The scheme is 
demned by the Orleans Chamber of Commerce, which 
regards it as perfectly futile, and in common with all the 
other local authorities it objects to the Paris Municipal 
Council tapping the subterranean supplies. It appears, 
therefore, that the Paris engineers are no nearer a solution 
of a particularly arduous problem. 


con 


Dunkirk. 


The scheme for enlarging the port of Dunkirk 
provides for an inland port which will allow of 350-ton 
barges arriving there from the canal system in the Nord 
and the Pas de Calais. For this purpose the Chamber of 
Commerce will take over the canalised river Colme, which 
will be deepened, as well as the river Aa, and one effect of 
the works to be carried out will be to suppress the floods 
which often prevent the Aa from being utilised for quite 
long periods. The cost of the undertaking will be about 
eight million francs, one-half of which will be borne by the 
Chamber of Commerce and one-half by the State. The 
distance between St. Omer and Dunkirk will be reduced 
by 7 kiloms. and there will be 27 kiloms of canal without 
locks. 


Shipbuilding. 
Notwithstanding complaints of a stagnation in 

the shipbuilding industry, some of the shipyards have been 
able to secure foreign orders, and more activity is provided 
by the increased private participation in the execution of 
the programme of naval construction. During the second 
quarter of the present year thirty-four ships with a total 
tonnage of 153,955 tons were built, as compared with 
thirty-five ships with a tonnage of 155,965 tons in the first 
quarter. A few motor ships were constructed, but in this 
department the French shipyards are still a long way 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 

The date firat given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification 


STEAM GENERATORS. 


FOR STEAM 
Mannheim, 


APPARATUS 
23, 


lith, 1925 
Marguerre, Collinstraase 


229,308. 
GENERATION, 
Germany 

This invention is concerned with steam generators in which the 

water is kept under such @ pressure that steam is not evolved 

within the heating system and is only produced exteriorly when 
the pressure is reduced. The water is circulated through an 
evaporator A and a heater B by means of a pump ( At I) there 
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is @ throttling valve which reduces the pressure and encourages 
the vaporisation of the water, so that steam is supplied at E 
In the flues of the heating chamber there are two dampers F and 
G, of which G is the heavier. In the event of the pump failing 
and the circulation of the feed water ceasing, the catch H is 
tripped (by some mechanism not precisely specified) and the 
dampers change places, so that the hot gases are by-passed round 
the heater B.-—Auguat 11th, 1926. 


256,540. April 30th, 1926.--WateR-TuBE Borers, The Stirling 
Boiler Company, Ltd., 32, Farringdon-street, London, 
E.C. 4, and 8. Wallis, 33, Winn-road, Lee, London, 8.E. 12. 

This invention relates to boilers used in connection with refuse 

destructors. In the drawing A indicates the upper end of a 

refuse destructor from which the flame, hot gases and dust pass 

to the steam generator. B is an overhanging arch by which the 
flame, gases, dust, &c., are deflected downwardly into a large 
dust hopper C fitted with an outlet D for dust at its lower end. 

The hopper C is the first of a series, the number of which is 

dependent on the size of the steam generator, of which E and F 
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dust, &c., 


The gases, 
are deflected downwards by the overhanging arch B and are 
deprived of their heat to a considerable extent by the provision 
of a water screen indicated by G and composed of a series of 
water tubes extending across the hopper to a transversely 
extending header H which in turn is connected by means of 


denote the front upper and lower drums. 


downcomers K to the front upper drum of the boiler. The tubes 
G may be spaced quite closely together, say, about 6in. centres 
As the water screen is preferably placed close to the point of 
admission of the flame, &c., and great evaporation ensues, the 
tubes of the screen are preferably steeply inclined, as shown 
Auguat 12th, 1926, 


INTERNAL COMBUSTION ENGINES. 


245,750. December 11th, 1925.—IMPROVEMENTS IN OR RELAT- 
ING TO Fue. Pumps, Sulzer Fréres Société Anonyme, of 
Winterthur, Switzerland. 

The improved fuel pump referred to in this specification is of 
the type which embodies a fuel accumulator chamber and is 
furnished with a spring-loaded ie ye the spring being dis- 
posed between the plunger and the hollow crosshead piece, 
which is driven by the usual excentric strap. On the outstroke 
of the plunger A a constant amount of fuel is drawn through the 
suction valve into the accumulator chamber F. On the return 
stroke of the plunger the suction valve is held open by the 
governor controlled tappet D, and it is closed near dead centre 
when the end of the crosshead piece C comes into contact with 


crosshead C continues to move forward, compressing the «pring 
B and thereby storing up energy, which ia released when the 
delivery valve is opened by the tappet E. As long as the delivery 
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valve remains open fuel continues to be delivered to the cylinder, 
fuguaet 12th, 1926 


256,401. August 19th, 1925 IMPROVEMENTS RELATING TO THE 
STARTING ARRANGEMENTS OF INTERNAL COMBUSTION 
Enorines, Sir K. 1. Crossley and Wilfred Webb, of Open 


shaw, Manchester, Lancashire. 
This invention relates to the starting of internal combustion 
oil engines using heavy fuel oil by an igniter which does not 
ignite spontaneously under ordinary atmospheric 
but will ignite spontaneously in the air which is compressed in 
The tip of 


conditions, 


the combustion chamber of the engine. the igniter Kb 











is formed of a mixture consisting of camphorated pyroxylin or 


other suitable material which will ignite freely at the low 
temperature necessary, while the main body of the igniter 
may be made of paper impregnated with saltpetre or other 


similar material. This part of the cartridge will burn for a 
sufficient length of time to ignite the oil «pray and air at succes- 
sive ignition periods until the temperature towards the end of 
the compression stroke is high enough to enable firing to con- 
tinue without further assistance.— August 12th, 1926. 


ELECTRICAL APPLIANCES. 

IMPROVEMENTS IN OR RELATING 
Bell, of 4, Portland-place 
1, Ruskin 


256,282. February 3rd, 1925 
To Evectrica. Cut-outs, Bob 
Halifax, and William Henry Illingworth, of 
terrace, Lee Mount, Halifax, Yorkshire. 

This invention relates to that type of electrical cut-out in 
which the current is normally carried between two conductors 
by a mercury column of restricted area, which is broken when the 
current exceeds a predetermined value and is only re-established 
when the integrity of the column has been restored. The 
device illustrated is designed for currents between to 180 
ampéres. It consists of two end caps A and B and an inter 
mediate or middle portion C which takes the form of a hollow 
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sleeve, One of the caps is fitted with a terminal D, the other 
electrical connection being made to a lug on the right-hand side 
of the top cap B. Within the body of the cut-out C is a valve 
member f which rests on the seat formed on a diaphragm in 
the aluminium alloy metal casing F, which below the diaphragn 
holds the insulated core G carrying the mercury duct. Between 
the valve member E and the walls of the casing F is a well 





the upper part of this Seem, During the first part of the return 
stroke the oil fuel is expelled through the suction valve, but as 





behind those of some other countries. 





soon as this valve closes the plunger A remains stationary and the 





formed to carry the ejected mercury, and an alternative current 
connection is provided by a series of spring fingers H. A manipu- 
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Sepr. 17, 1926 








lating knob J is furnished for the purpose of resetting the cut- | bending moment on the pump crank shaft. 
rtion against a spring and so re- | for each of the three ordinary rams is substituted a pair of smalle 
establishing the continuity of the mercury column after it has | rams adapted to work in contrary directions within a pair of | internal perimeter of the normal cireular die used in the pre 
opposed cylinders, arranged at the front and rear of the ram 
easing. Common suction and delivery valves for each pair of 
rams may be provided, securing thereby equal balance. Gearing 


out by depressing the centre 

been broken.—August 3rd, 1926. 
LOCOMOTIVES. 

256,303. 


Vatve Boxes THEerEeor, William Dederich, 
Stanley-street, Westminster. 


This invention relates to locomotives or like engines in which 
three cylinders may be employed to drive a single crank axle 
or different shafts or axles. The two outer cylinders A and B 
are arranged in the same plane and between them is a third 

hat its axis is oblique to that of the 


eylinder C which is so set t 






































two outside cylinders. 


manner shown by cams and tappets E. The inlet and exhaust 
passages of the cylinder are made separately and they are cast 


integrally with the cylinder. They are arranged with the valves 


and operating spindles at either side of the cylinder and the 


cam shafts between the ends of the valve spindles. The third 
cylinder has a bracing frame cast integrally with it, which may 
be used for connecting up to the frame members of a locomotive 


undercarriage.—July 26th, 1926. 


MACHINE TOOLS AND SHOP APPLIANCES. 


256,453. December 10th, 1925.—ImPpRovED 
Removine Scace From Borer TUBES AHD THE LIKE, 
Charles Robert Arcus, of 9, Poplar-road, Ramsgate. 

According to this invention means for removing boiler scale 
from boiler tubes is provided by a liquid fuel burner which is 
accommodated in a cylindrical shell and may be attached to 
lengths of tubing, enabling it to extend the full length of the 
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boiler tube. The burner A is attached to the shaft B and is 
provided with the usual heating coil C placed so as to receive the 
head of the ignited vapour issuing from the jet D. The coil is 
contained in a shell E with radially arranged openings and pro- 
vided with deflecting blades F, by means of which the flame is 
directed towards the walls of the tube and the boiler scale is 
cracked away.—Auguat 12th, 1926. 


PUMPING AND BLOWING MACHINERY. 


256,420. September 25th, 1925.—IMPROVEMENTS IN OR RELAT- 
inc TO Hypravu tic Pumps, Hathorn, Davey and Co., Ltd., 
and Hugh Ralph Lupton, of Sun Foundry, Dewsbury-road, 
Leeds, Yorkshire. 

This invention relates to hydraulic pumping machinery and 
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April 25th, 1925.—ImMPROVEMENTs IN AND RELATING 


To Steam LocoMOTIVE AND LIKE ENGINES AND TO THE “ 
of 4, Dean crank shaft. 


The third cylinder is provided with 
differential or balanced valves D, which are operated in the 


MEANS FOR 


of the type illustrated may be employed. By utilising three pair 


August 12th, 1926. 


SHIPS AND BOATS. 
256,437. October 23rd, 1925. 


son 


overboard again, It comprises a main casting with a longitu 
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CARS 


dinal groove for the accommodation of the chain and a trans- 
verse lever A set in grooves at such an angle that the chain may 
be pulled hack underneath it, while it will fall back and jam 
the links, as shown in the drawing, if the chain tends to pay 
out.—August 12th, 1926. 


MISCELLANEOUS. 


256,381. July 7th, 1925.—Sream Traps, C. H. Armstrong, 54, 

Pollards Hill South, Norbury, London, 8.W. 16. 
It would appear that the chief merits of this steam trap are a 
quick action and a labyrinthal packing, in the place of a normal 
valve seating. Its action depends on the relatively great expan- 
sion under the influence of heat of the tube A, which, when 
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steam passes down from the upper end, forees the dise B into 
contact with the adjustable plug C and cuts off the outlet. If 
the tube is cooled by the advent of water it contracts and a free 
outlet by way of D is provided for the water. The grooves in 
the dise B perform the functions of a labyrinth packing.— 
August 12th, 1926. 


256,113. December 18th, 1925.—Extrusion or Sueet Merat, 
The Broughton Copper Company, Ltd., and F. Tomlinson, 
156, Blackfriars-road, Salford. 

It would seem that the best way to cover this invention is to 

give the following quotation from the specification, together with 

one or two typical illustrations, which are self-explanatory :— 

“The manufacture of metal tubes by extrusion is well known 

and the manufacture of metal plates by flattening out an extruded 

tube slit longitudinally is also known, but tubes and sheets made 
by these known methods have been limited in perimeter by the 
internal diameter of the die. This is a disadvantage, as different 
dies must be used when sheets or tubes having different trans- 
verse dimensions or perimeters are required, and as the size of 
the die increases, the pressure required to extrude the metal 
must also be increased, and consequently heavier presses with 
greatly increased cost of working become necessary. We have 
discovered a means whereby a press of g.ven maximum power 
may be used for forming a sheet or tube by extrusion, of a greater 
transverse dimension or perimeter than the internal perimeter of 
the normal circular die used therein and which hitherto it has 

not been possible to produce in such a press. We thus effect a 

great economy in working and in tools, as we are by this igven- 





more particularly to pumps of the high-pressure three-throw 
type, its object being to reduce to a minimum the stresses and 


tion enabled to use a press for making that which hitherto a 


of oppositely acting rams the thrusts on the connecting-rods will 
be neutralised by corresponding pulls reducing the stress on the 


CasBLe Stoppers, Clarke, 
Chapman and Co., Gateshead-on-Tyne, and W. A. Woode- 


This cable (chain) stopper is so devised that the chain may be 
heaved in, but will be checked, link by link, if it tends to run 


For this purpose | to this invention we produce by extrusion metal sheets, tubes or 


r | the like of greater transverse dimension or perimeter than th. 
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by forcing the metal through a die having a convoluted interna 
face or path of greater length than the circular dimension of a 
circular die having the same diameter.’’— August 5th, 1926, 











Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


West Bromwich Enoinererine Societry.—Technical School, 
West Bromwich. Paper, “ Spun Pipes: Cast Iron and Con 
crete,’ by Mr. P. H. Wilson. 7.30 p.m, 


TO-DAY anv SATURDAY, SEPTEMBER I7rs# anv 18ru. 


Nationat Rapto Exursrrion.—Olympia, London. W. 1. 
10.30 a.m. each day. 


Universat Smoxe ABATEMENT ExurstTion.—Bingley Hall, 
Birmingham. 


SATURDAY, SEPTEMBER 18rs. 


INSTITUTION oF ELecTRICAL ENGINEERS: Sours Mip.tanp 
Stupents’ Secrion.—Visit to the Stourport super power 
station. 
INSTITUTION OF MuNiciPpAL AND County ENGINEERS.— 
Meeting of North-Eastern and Yorkshire Districts at Whitby. 
12 noon. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS.—South 


Eastern District meeting at Epsom. 11 a.m. 
TUESDAY TO THURSDAY, SEPTEMBER 2Ist ro 23rp. 
INSTITUTION OF GAs ENGINEERS.—Institution of Civil Engi 


neers, Great George-street, London, 8.W.1. Annual genera! 
meeting. 10 a.m. each day. 


FRIDAY, SPETEMBER 24ru. 


INSTITUTION oF FuEL Economy ENGIN EERs.— Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. Lecture, 
Liquid Fuels,” by Dr. A. E. Dunstan. 6 p.m. 


FRIDAY TO MONDAY, SEPTEMBER 24ra vo 27rH. 


AssociATION oF Speciat LipRartes AND INFORMATION 
Bureaux.—Balliol College, Oxford. Third conference. 


THURSDAY, SEPTEMBER 30ru. 


INsTITUTION OF Locomotive ENGIngERs.—The Engineers’ 
Club, Coventry-street, London, W. 1. Presidential address by 
Sir Seymour B. Tritton. 7.15 p.m. 


INSTITUTION OF MUNICIPAL 4aND County ENGINEERS.—East 
Midland District meeting at Gainsborough. 11 a.m. 


FRIDAY, OCTOBER isrt. 


Farapay Society.—Chemical Society's Rooms, Burlington 
House, Piccadilly, London, W.1. Discussion on “* Physical 
Phenomena at Interfaces, with Special Reference to Molecular 
Orientation.”” 2.30 p.m. 


WEDNESDAY, OCTOBER 6rz. 


INSTITUTION OF SaniTaky ENGINEERS.—Caxton Hall, West- 
minster, London, 8.W.1. Reception and conversazione. 
Paper, “‘ Housing Problems, with Special Reference to Subsidies 
and Rural Needs,” by Mr. G. B. Chilvers. 6.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Proresson VerRNoN Hexpert Biackman, Se.D., F.R.S., 
Professor Frederick George Donnan, C.B.E., D.Se., LL.D., 
F.R.S., and Professor Frederick Alexander Lindemann, Ph.D., 
F.R.S., have been appointed by Order in Council dated August 
20th, 1926, to be members of the Advisory Council to the Com- 
mittee of the Privy Council for Scientific and Industrial Research, 
in the place of members who have retired on the completion of 
their terms of office. 








Water System tv Brazit.—The municipality of Gravata. 
State of Pernambuco, is about to undertake the construction of 
@ new water supply system. Work is to be started not later 
than January, 1927, and completed within eighteen months. 
A considerable amount of equipment will be necessary and —. 
manufacturers are invited to tender. Communications may be 





larger and more powerful press has been required. According 





addressed in Portuguese to the chief engineer of the municipality. 
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